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Amendments to the Specification 



Please replace the Abstract of page 675 with the new Abstract which is submitted 
herein on a separate piece of paper as required by 37 CFR 1 .72. 

Please replace the paragraph beginning on page 1 , lines 2-8, with the 
following rewritten paragraph: 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a divisional of U.S. Serial No. 09/307, 239 filed October 7, 1997 A 
issued as U.S. Patent No. 6.330.666. which is a continuation of U.S. Ser. No. 
08/400,397 filed Mar. 7, 1995 now abandoned , which is Continuation-ln-Part of U.S. 
Ser. No. 08/382,958 filed Feb. 2, 1995, now abandoned, which is a continuation of 
U.S. Ser. No. 08/082,291 filed Jun. 24, 1993, now abandoned. 

Please replace the paragraph from page 17, line 9 to page 17, line 12 with the 
following rewritten paragraph: 

Figures. 3a(1), 3a(2), 3b(1)and 3b(2) 3A-1.3A-2. 3B-1 and 3B-2 illustrate the 
control of data transfer between stages of a preferred embodiment of a pipeline 
using a two-wire interface and a multi-phase clock; 

Please replace pages 36-50 of the specification with the enclosed pages 36-50. 
Please replace pages 256-263 of the specification with the enclosed pages 256-263. 
Please replace page 270 of the specification with the enclosed page 270. 
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Please replace pages 290-293 of the specification with the enclosed pages 290-293. 
Please replace pages 295-303 of the specification with the enclosed pages 295-303. 
Please replace page 305 of the specification with the enclosed page 305. 
Please replace pages 307-31 1 of the specification with the enclosed pages 307-31 1 . 
Please replace pages 316-321 of the specification with the enclosed pages 316-321. 
Please replace pages 338 - 347 of the specification with the enclosed pages 338 - 
347. 
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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (ORIGINAL) An apparatus for decompressing video data, comprising: 
a start code detector to convert a portion of a stream of video data into a 

stream of data tokens in response to detecting a start code sequence in said stream 
of video data; and 

a pipeline having stages and being capable of decoding video data , the start 
code detector being coupled to send the data tokens to the pipeline. 

2. (CURRENTLY AMENDED) The apparatus of claim 1 , wherein a plurality of the 
stages of said pipeline have operating modes responsive to [the] ajormat of said 
tokens. 

3. (ORIGINAL) The apparatus of claim 1, further comprising an inserter of search 
mode tokens to transmit search mode tokens into the stream of video data. 

4. (ORIGINAL) The apparatus of claim 1 , wherein the start code detector is 
capable of searching for video start codes complying with different formats. 
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5. (ORIGINAL) The apparatus of claim 4, wherein said formats include formats 
complying with at least two of the video standards selected from the group consisting of 
JPEG, MPEG, and H.261. 

6. (ORIGINAL) The apparatus of claim 3, wherein the start code detector ignores 
video data until a video start code is found in response to receiving one of the search 
mode tokens. 

7. (ORIGINAL) The apparatus of claim 1, further comprising: 
two-wire interfaces coupling the consecutive stages of the pipeline. 

8. (ORIGINAL )The apparatus of claim 7, wherein the two-wire interfaces transmit 
data valid and data acceptance signals. 

9. (ORIGINAL) The apparatus of claim 1, wherein the start code detector is 
adapted to introduce new tokens into the stream of video data at detected start code 
sequences. 

10. (ORIGINAL) The apparatus of claim 2, wherein a portion of the stages of the 
pipeline reconfigure themselves to process data in response to receiving predetermined 
types of tokens. 

11. (ORIGINAL) The apparatus of claim 9, wherein the start code detector 
introduces picture end tokens into the stream of video data. 
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12. (ORIGINAL) The apparatus of claim 1 , wherein the start code detector is a 
hardware device. 

13. (ORIGINAL) The apparatus of claim 1, wherein the pipeline includes: 

a Huffman decoder coupled to receive data from the start code 

detector; 



an inverse quantizer coupled to receive data from the inverse modeler. 

14. (ORIGINAL) A method for decoding encoded video data, comprising: 
receiving a portion of a video data stream in a multi-stage pipelined decoder; 
inserting tokens into the received portion of the video data stream at least one 

of the tokens being a search mode token; 

detecting the search mode token in a special one of the stages; and 
searching for a start code token in the video data stream in response to 

detecting the search mode token in the special one of the stages. 

15. (ORIGINAL) The method of claim 14, further comprising: 

making a random access into the data stream to receive the portion of the 
video stream; and 

wherein the search mode token is inserted in response to making the 
random access. 



a token formatter coupled to data from the Huffman decoder; 

an inverse modeler coupled to receive data from the token formatter; 



and 
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16. (ORIGINAL) The method of claim 15, wherein the random access results 
from one of an error and a channel switch. 

1 7. (ORIGINAL) The method of claim 1 5, further comprising: 
reconfiguring stages of the decoder to decode video data in response to 

detecting the start code token. 

18. (ORIGINAL) The method of claim 17, wherein searching recognizes start code 
tokens corresponding to video data encoded according to one of the standards MPEG, 
JPEG, and H.261. 

19. (ORIGINAL) A pipelined decoder for processing encoded video data, 
comprising: 

a pipeline having a plurality of stages for receiving and decoding a portion of a 
video data stream; 

a means for inserting tokens into the video data stream at least one of the 
tokens being a search mode token; and 

a start code detector to search for start code tokens in the video data stream in 
response to detecting the search mode token. 

20. (ORIGINAL) The decoder of claim 19, wherein the means for inserting inserts 
a search mode token into the data stream in response to making a random access into 
the video data stream. 
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21 . (ORIGINAL) The decoder of claim 20, wherein the random access results from 
one of an error and a channel switch. 

22. (ORIGINAL) The decoder of claim 20, wherein a plurality of the stages 
reconfigure themselves to decode video data in response a start code token. 

23. (ORIGINAL) The decoder of claim 22, wherein the start code token 
corresponds to video data encoded according to one of the standards MPEG, JPEG, and 



24. (ORIGINAL) The decoder of claim 20, further comprising: 

a semiconductor substrate, the pipeline, means for inserting and start code 
detector being located on the substrate. 

25. (ORIGINAL) A system for decoding video data into picture frames, 
comprising: 

a start code detector to search for a start code sequence in a stream of video 
data in response to detecting a search mode token therein and to convert a portion 
of the stream of video data into data tokens in response to detecting a start code 
sequence in said stream of video data; and 

a decoder coupled to receive the data tokens from the start code detector and to 
decode the received data tokens into picture frames, the decoder capable of decoding 
multiple standards. 



H.261. 



26. (ORIGINAL) The system of claim 25, further comprising an inserter of search 
mode tokens coupled to insert search mode tokens into the stream of video data. 

8 




94100412(EP)USC1X1C1D1 PDDD 
USSN: 09/770,157 



PATENT 
Art Group: 2154 



27. (ORIGINAL)The system of claim 25, wherein the standards include two of 
JPEG, MPEG, and H.261. 

28. (ORIGINAL) The system of claim 25, wherein the decoder further 
comprises: 

a Huffman decoder; 

an inverse quantizer coupled to the Huffman decoder; and 
an inverse discrete cosine transformer coupled to the inverse quantizer. 

29. (ORIGINAL) The system of claim 25, wherein the decoder is a hardware 
device. 
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REMARKS 



I. Status 




In the Office Action mailed June 30, 2003, the Examiner noted that 
claims 1-29 were pending and rejected claims 1-29. Claim 2 has been 
amended, Thus, in view of the foregoing, claims 1-29 remain pending for 
reconsideration, which is requested. No new matter has been added. The 
applicant respectfully traverses the rejection. 

II. Oath/Declaration 

The applicant respectfully requests that the applicant be permitted to 
submit a supplemental declaration after allowance which will also include the 
correction noted by the Examiner. 



The informalities objected to have been corrected, except for the page 
numbers 16a-16l and pages 24a, 24b. The CFR and MPEP, particularly the 
relevant sections 37 CFR 1.71 and MPEP 608.01 do not specify a numerical 
system for numbering pages. Since the sequence of the specification is clear 
from the present numbering system, and changing it now would result in 
significant expense and confusion, the Applicant requests that this objection be 
dropped. 

The Examiner requested detailed support for claims 1-10. FIGs 11,12, 
and 13 illustrate an overview of one possible example of the apparatus and 
method of claims 1-10. A display mechanism is shown in FIG. 13. 
Components of the decoding process are illustrate in FIG. 1 1 . Support for 
tokens starts on page 51 , and on page 104, line 23 to page 108, line 29. 
Support for the "formatter" is on page 134, line 9 to page 135, line 27. 

Further information of the structure and operation of the invention of 
claims 1-11 is given in an illustrative embodiment of the invention which is set 



III. Specification 
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for in sections 1-27 (see page 84, line 30 to page 85, line 22). Components of 
the decoding process are illustrated, such as the Inverse Modeler 23 (page 146, 
lines 20-31), Inverse Quantizer 24 (page 146, line 33 to page 147, line 28), 
Huffman Decoder and Parser 25 (page 147, line 19 to page 151, line 12), and 
Diverse Discrete Cosine Transformer 26 (page 151, line 13 to page 152, line 5). 

Figure 20 shows an embodiment of a Start Code Detector. Figure 21 
illustrates a start code in a data stream. The Start-Code Detector is described 
from page 1 13, line 19 to page 120, line 28. FIGs 20 and 21 are explained in 
the specification from page 78, line 32 to page 80, line 22. .-p. 



The Applicants submits a Terminal Disclaimer for the purpose of 
overcoming the double patenting rejection of U.S. Patent 5,978,592. However, 
Applicants do not admit to any characterization or limitation of the claims by the 
Examiner, particularly any that are inconsistent with the language of the claims 
considered in their entirety and including all of their constituent limitations. 

VI. Rejection of claims under 35 U.S.C. S 112. second paragraph 

In claim 1 , "the data tokens" (line 6) properly refers back to "data tokens" 
(line 3). In claim 7, "the consecutive stages" properly refers back to "stages" 
(claim 1, line 5) which are consecutive. Claim 2 has been amended to clarify 
the relationship of "format". The claims being in proper form, the Applicant 
requests that the Examiner drop this rejection. 

VII. Rejection of claims under 35 U.S.C. § 102 

Claims 1-5, 7, 8, 10, 12-15, 17-20, 22-24 stand rejected under 35 U.S.C. 
§ 102(e) as being anticipated by Gonzales et al. 

The Start Code Detector of the present invention is capable of taking bit 




IV. Information Disclosure Statement 



The documents requested by the Examiner are enclosed herein. 



V. Double Patenting 
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streams of different formats (e.g. MPEG, JPEG, H.261) and generating from 
them a sequence of proprietary tokens which are meaningful to the rest of the 
decoder. 

To support the allegation that Gonzales et al. discloses a start code 
detector to convert a portion of a stream of video data into a stream of data 
tokens in response to detecting a start code sequence in the stream of video 
data, the Office Action cites to Figure 3A, column 8, lines 47-67, and column 

10, line 61 -column 1 1 , line 5 of Gonzales et al. However, the Applicant 
respectfully submits that these sections do not disclose a start code detector. 
For example, Fig 3A merely shows a buffer with blocks of data separated by 
end-of-block marks. Similarly, column 8, lines 47-67 describes blocks of data 
with header information and end-of-block markers. Column 10, line 61- column 

1 1 , line 5 discloses Run Length Coded image data. In summary, none of these 
sections disclose a start code detector converting a portion of a stream of video 
data into a stream of data tokens in response to detecting a start code 
sequence in the stream of video data. In particular, the elements of "start code 
detector", "data tokens" and "start code sequence" is missing from the 
disclosure. 

Furthermore, the cited prior art does not disclose "data tokens" or "tokens" 
as cited in claims 1-29. A "token" of the present i nvention is defined in the 
specification as "interactive interfacing messenger package for control and /or data 
functions." (page 24b, lines 1 1-13). This entails a technology more powerful than 
a traditional token, for example, in the context of token rings, or a traditional packet 
of information. Gonzales et al. does not disclose this technology. 

As for claim 2, to support the allegation that Gonzales et al. discloses 
pipeline stages having operating modes responsive to the format of a token, the 
Office Action cites to column 13, lines 1-26 of Gonzales et al. This section 
appears to disclose data movement to and from a byte buffer, but does not 
disclose a "token" or a stage having an "operating mode" responsive to the format 
of the token. 

As for claim 3, to support the allegation that Gonzales et al. discloses an 
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inserter of search mode tokens to transmit search mode tokens into the stream of 
data, the Office Action has cited to column 11, lines 25-41. However, this cited 
section discloses bits which indicate quantization, resets internal DE predictors, 
and resets an internal DC predictor. These functions are unrelated to a search 
mode token as recited in claim 3. 

As for claim 4, column 9, line 40 to column 10, line 1 1 of Gonzales et al. 
discloses a JPEG compression/decompression algorithm, and does not 
disclose "searching for video start codes" as recited in claim 4. 

As for claim 8, column 5, lines 5-50 of Gonzales et al. discloses two 
buffers 16a and 16b between two stages of a pipeline, and does not disclose a 
"two-wire interface" which transmits "data valid and data acceptance signals". 

As for claim 10, column 12, lines 4-15 discloses a processing cycle of a 
DCT phase, and does not show stages of the pipeline "reconfiguring" 
themselves in response to tokens as recited in claim 10. 

As for claim 12, column 9, lines 55-59 of Gonzales et al. does not 
disclose a "start code detector" in a hardware device. 

As for claim 13, the prior art does not disclose a "start code detector", a 
"token formatter", or an "inverse modeler". Figure 5 discloses a decoding 
process, but does not disclose a "token formatter" or a "start code detector". 

As for claim 14, the cited prior art does not disclose "tokens" (line 3), at 
least one of the tokens being a "search mode token" (line 4), "detecting the 
search mode token" in one of the stages (line 5), and "searching for a start 
code token in the video data stream" (line 6). As discussed above in the 
applicant's traverse to claims 1-4, the cited sections of the prior art do not show 
these features. 

As for claim 19, the cited prior art does not disclose "tokens" (line 4), at 
least one of the tokens being a "search mode token" (line 5), and "a start code 
detector to search for start code tokens in the video data stream" (line 6). As 
discussed above, the cited sections of the prior art do not show these features. 

As for claim 25, the cited prior art does not disclose "a start code 
detector to search for a start code sequence in a stream of video data" (lines 2- 
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3) and a decoder capable of decoding multiple standards (line 7-8). As 
discussed above, the cited sections of the prior art do not show these features. 

Therefore, the present invention recited in claims 1-29 is not rendered 
obvious by the cited prior art. 

VIII. Rejection of claims under 35 U.S.C. § 103(a) 

Claims 6, 9, 11, 16, and 21 stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Gonzales et al. in view of Normile et al. 

The Examiner concedes that Gonzales et al. does not disclose the start 
code detector ignoring video data until a video start code is found in response 
to receiving one of the search mode tokens. However, the Office Action alleges 
that Normile et al. discloses this feature in column 13, line 47-column 14, line 9 
and column 16, lines 29-32. However, the recited sections of Normile et al. 
disclose a method for encoding motion video as shown in Fig 7(a). In contrast, 
the present invention decodes and decompresses data. Furthermore, the cited 
sections do not show "a start code detector" nor "search mode tokens". 

Furthermore, Normile et al. does not disclose a "start detector", "tokens", 
nor a search mode. 

Thus, neither of the references Gonzales et al. nor Normile et al. 
separately, or in combination, have disclosed the above features of claims 6, 9, 
11, 16 and 21. 

Therefore, the present invention recited in claims 1-29 is not rendered 
obvious by the cited prior art. 
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IX. Concluding Matters 



In view of the foregoing amendments and remarks, it is respectfully 
submitted that each of the claims distinguishes over the prior art, and therefore, 
defines allowable subject matter. A prompt and favorable reconsideration of 
the rejection along with an indication of allowance of all the pending claims is 
respectfully requested. 
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data. The start code detector sends the data tokens to the pipeline. 
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A PRIOR PATENT 



Docket Number (Optional) 

94100412(EP)USC1X1C1D1PDDD 



In re Application of: Wise et al. 
Application No. : 09/770, 1 5 7 
Filed: 1/26/2001 

For: MULTISTANDARD VIDEO DECODER AND DECOMPRESSION SYSTEM FOR PROCESSING. ..THERETO 




The owner*, Discovision Associates 0 f 100 



_percent interest in the instant application hereby 



disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application, 
which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 and 173, as presently 

shortened by any terminal disclaimer, of prior Patent No. 5,978,592 The owner hereby agrees that any patent 

so granted on the instant application shall be enforceable only for and during such period that it and the prior patent are 
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, 
its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 1 54 and 173 of the 
prior patent, as presently shortened by any terminal disclaimer, in the event that it later: expires for failure to pay a 
maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in 
whole or terminally disclaimed under 37 CFR 1 .321 , has all claims canceled by a reexamination certificate, is reissued, or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal 
disclaimer. 



Check either box 1 or 2 below, if appropriate. 

^ ^2 For submissions on behalf of an organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the organization. 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 



2. H The undersigned is an attorney or agent of record. 

Signature ' Date 



Richard J, Stokey, Reg. No. 40,383 

Typed or printed name 

(949) 660-5006 

Telephone Number 

Kl Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 



• Statement under 37 CIFIR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 



This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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94100412(EP)USC1X1C1D1 PDDD PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

in re the Application of: § 
Adrian P. Wise 

Filed: HEREWITH 

For: MULTISTANDARD VIDEO 
DECODER AND DECOMPRESSION 
SYSTEM FOR PROCESSING 
ENCODED BIT STREAMS INCLUDING § 
START CODE DETECTION AND § 
METHODS RELATING THERETO § 



§ Art Unit: 2783 (anticipated) 



§ Examiner: Follansbee, J. (anticipated) 



INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97 



BOX PATENT APPLICATION 
Assistant Commissioner of Patents 
Washington DC 20231 



cair: 



RUNG OF CORRESPONDENCE BY EXPRESS MAIL UNDER 37 CF.R. S1.10 



TB62850529SUS 



Express Mad Label Number 



Date of Deposit 



In complying with the duty of disclosure set forth in 37 CFR § 1.56, Applicant 
submits lists of patents and publications (these were previously submitted in 09/307,239) 
as listed on the attached form PTO-1449, and a concise explanation of the relevance of 
each listed item not in the English language as follows: 

No non-English language references are submitted. 

The Commissioner is hereby authorized to charge payment of the fee required by 
37 C.F.R. § 1.17(i), 37 C.F.R. § 1.1 7(p), and any fees associated with this communication 
or credit any overpayment to Deposit Account No. 04-1 175. 



Respectfully submitted, 

Date: '/ i f l 0 \ DISCOVISION ASSOCIATES 

DISCOVISION ASSOCIATES 
Intellectual Property Development 
P.O. Box 19616 
Irvine, California 92623 
(949) 660-5006 



Richard Stokey 
Reg. No. 40,383 



RS:sd 



\\TCPSERV01\GRPDIRS\ABG\PPD\POD\941004-\(EP)US\C1X\C1\Dl\Com_01JDS.doc 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 



ATTY. CCCKET NO. 
941QC4{E?}USC*!X 



C 



FEB 
27 



INFORMATION DISCLOSURE 
STATEMENT 3Y APPLICANT 

(Uaa aevaral iheats if necaaaarv) 



SERIAL NC. , 



=R 1.38(b)] 



APPLICANT 

ADRIAN ? . WISE ET 



f;l:ng date 

MARCH 7, : 



GRCUP 



U.S. PATENT DOCUMENTS 




EXAMINER I 

INITIAL j 


PATENT NUMBER 


ISSUE 
DATE 


PATENTEE 


CLJVSS 


SU3CLASS 


] =>l:ng 3 A 72 
| appropriate 






3375391 


04/O/75 


SHAP'r.C =7 AL 


233 


1 55 








42253^0 


j C3/3C/SC 


STCKES' 


254 


2CO 


| :9/:k73 


•^TT"» 


AC 


4-2234.97 


10/14/30 


GUPTA ET AL 


364 


200 


J 11/17/77 


>■ — ) \ N 


AD 


4307447 


12/22/31 


PROVANZANC ET 
AL 


364 




06/1 3/79 




A? 


4467409 


08/21/34 


POTASH ET AL 


364 


200 


j 03/C5/5O 






4617557 


10/14/36 


ORYNAN ET AL 


370 


50 


12/31/34 




Art 


471 0865 


12/01/37 


ZCLNCWSKY ET AL 


364 


200 


1 C/C7/36 






4309159 


02/23/39 


SOWA 


364 


200 


01/21/33 




Al 


43 11 21 4 


03/07/89 


NOScNCHUC:< ET 


364 


200 


1 1/14/36 




AJ 


431 14.13 


03/07/39 


XIMMEL 




4 1 


1 C/22/37 




AK 


4341436 


05/20/39 


ASANO ET AL 


364 

JO 4 * 




Ub/JU/OO 


\^ 


AL 


4-355947 


OS/C3/39 


Z$AiSLOWSi<I FT 
AL 


164 




03/2 //o / 




AM 


4-922413 


05/01/90 


dolece:< 


364 


200 


01/15/33 




AN 


4-953082 


08/23/90 


NOMURA ET AL 


364 


200 


02/15/39 




AO 


4939133 


01/29/9! 


RAOOCHONSKI 


364 


200 


05/14/90 




AP 


504.3830 


03/27/91 


YOSHIOA 


364 


200 


01/23/S9 




AQ 


5184-347 


02/02/93 


Farwell at al. 


370 


94.1 


07/09/91 




AR 


5203C03 


04/13/93 


OONNER 


395 


SCO 


02/23/91 




AS 


52134-36 


05/08/93 


SUGIYAMA ET AL 


353 


141 


01/23/91 




AT 


5227363 


07/1 3/S3 


Silbrey 2t al. 


343 


573 


03/07/30 




AU 


5297233 


03/22/94 


OHTSUXA ET AL 


395 


375 


04/17/92 




AV 


5301344 


04/05/94 


KOLCHINSXY 


395 


300 


01/29/91 



EXAMINER 



DATE CONSIDERED 

51*7/17 



iX-^vfTXER: [n.nii ciudon con.ited. Dr^ciro^ ,j Udon if n0 , : n :onI - orTlinc . „ d n0( con3 j dered . CO(Jy , f foml ^ aJmJ:laiuc;iaoo !0 

apolicant. ' 



rorm RTO-1443 
(Modifiad) 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND THADEMARX OFFICE 



'"EB<37» 



INFORMATION CISCLCSURS 
STATEMENT 3Y APPLICANT 



(Use several nhwa if necaasar/) 



ATT'*' ncrv=r 


SERIAL NO. / 


' 9**1C04(E?)USC1X 


09 A3 *7£. 


APPLICANT 




ACRIAN P. WISE ET AL 





'\ 1, 38(b)) 




^^rifliiAL 




PATENT NUMBER 


ISSUE 
OATH 


PATENTEE 




SU3CLAS3 


r'L'.SG 2ATz 
F 




AW 


5309553 


05/03/94 


FARRAND ET AL 


395 


2C0 j 03/09/91- 


I AX I 5329313 


07/12/94 


KEiTH 


343 


-22 | 10/01/33 


\\^ j AY j 532S513 


07/12/94 


RAGE Et AL 


395 


2CC | 10/30/92 




A 7 


3 J J 32 l Z 


07/25/94 LIGTENBERG 


332 


56 1 1/17/92 


V— 


RA 


3 J25o 


07/26/94 


30A2 ET AL 


395 200 I 03/27/92 




RS 


i J 7 I 


03/23/94 


SiMPSCN 


370 


35.4 j 05/24/91 






5406279 


04/1 1 /95 


ANDERSON ET AL 


3-il 51 1 09/02/92 




30 


5414613 


05/09/95 


SHICBARA 


395 


2C0 } 1 1/01/93 




as 


5442790 


08/15/95 


NOSENCHUCk 


395 | 700 


03/09/94 




3F 


5446365 


08/29/95 


DRAKO ET AL 


395 1 SCO 


01/30/92 




3G 


5450599 


09/12/95 


HCRVATH ET AL 


395 


800 


06/04/92 




eH 


5452006 


09/19/95 


AUL0 


343 


390 


10/25/93 




31 


5461679 


10/24/95 


NCRMILE ET AL 


395 


650 


05/14/93 




3J 


5431539 


01/02/96 


STAMM ET AL 


395 


412 


03/13/93 




s;< 


5437064 


01/23/95 


GALA NO ET AL 


370 


60 I 05/31/94 




3L 


5490247 


02/06/95 


TUNG ET AL 


395 


152 


1 1/24/93 


>r 


BM 


54974S3 


03/05/96 


TAYLOR 


395 


800 


09/23/93 




9N 


5504369 


04/02/96 


UCHIDA 


395 


375 


07/15/94 




SO 


5535290 


07/09/96 


Allen 


382 


250 


09/1 1/95 




BP 


5556089 


10/15/96 


HOOGSNSCOM 


364 


514A 


10/25/94 




3G 


5579052 


11/26/96 


Anieri | 343 (416 | 05/24/94 



EXAMINER 



DATE CONSIDERED 

stain 



EXAMINER: ^ 



citation com id 



applicant. 



c (hrougn cimion if .iot in confomunce and not considered, tnclurie copy of 'his form -vh cornnusi cation to 



: orm ?70 - 1 (Modified) 



race 1 oi 



10 




4-19 



1.33(b) 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK CFFiCS 



INFORMATION DISCLOSURE 
STATEMENT 3Y APPLiCANT 



(Uaa several aheata if nacasaa *yl 




ATT7. CCCXST NO. 
pccc 3 9-t:cc«K=?:uscTC:p 



APPLICANT 
Wise 3t al. 



FILING CA1 

C3/C7/95 



SERIAL NO. 



GRCU? 



Z-7 



U.S. PATENT DOCUMENTS 



EXAMINER 
INITIAL 






PA 


TENT NUMBER 




ISSUE 
DATE 


PATENTEE 


CLASS 


SUBCLASS 


FUNG DATS 
IF APPROPRIATE 


v.. 


AA 




3 j 3 


3 


0 






7/1 /75 


Whitman at ii. 


331 


55 


12/: 2/73 




























9 










OfOVTS 












AC 


4 


1 


0 


7 


7 


3 


0 


3/1 5/73 


Grimsdale at al. 


364 


521 


1/2S/77 




AO | 4. 


1 


a 


2 


2 


0 


5 


2/27/79 


iinuma 


3S3 


13 


7/1 3/77 



FOREIGN PATENT OR PUBLISHED FOREIGN PATENT APPLICATION 



OOCUMENT NUMBER 



wjbuca"on 

OATE 



COUNTRY OR 
PATENT OFFICE 



CLASS 



SUBCLASS 



TRANSLATION 



YES NO 



9 1 1 08.10.36 E? 



Ar 



2 5 



5 7 10.02.33 E? 



AG 



4 5 



8 <t 



8 0 29.01.92 



E? 



OTHER DOCUMENTS (Including Author, Title, Date**, Relevant Pages, -Place of Publication***) 









pravicusiy 
citsc 


At4 


C-.or.g, "A O.^j "i.. .^.niU-i- jv-^ ^u-^ivj/ '.V,— i.~.:n. fa-i.- Ni. i:2. ::;:C;C ' ; 




Al 


Y:o st al., *ClT and OIF Algorithm for Discrete Sine and Ccsine Transforms* Proceedings of the _ 
International Symposium on Circuits and Systems. IEEE Press, New York. US, Vol. 2/3. 5 June 193a. 
Kyoto. JP, pages 941-944 




AJ 


/£sieh S. Hcu. *A Fast Recursive Algorithm for Computing the Discrete Ccsine Transform/ IE=E_ 
Transactions on Acoustics, Speech, and Signal Processing, Vol. 35, No. 10. October 1987, \izz Press. 
New York. US. cages 1455-1451 




A* 




previously 
cited 


Komcfi st al., 'An Z'.^i.z r^aiir.', Muu-u.-uin 3j Z :>* TmJ Cii^jiu, \ZZZ io'jiiici 0? 3cmJ 3ui- ^.i — 
'■'ai. 23, Sc. ', 2.' j 3. V-i'<- V.'. LuiV. ,sp- ' ■ • 1 J " 




AL 


A. Gupta at al.. "A Fast Recursive Algorithm for the Discrete Sine Transform,* IEEE Transactions on 
'Acoustics. Speech, and Signal Processing, Vol. 33, No. 3, March 1990, IEEE Press, New York, US, pages 
553-357 




AM 


,H.R. Wu, et al., *A Two Dimensional Fas: Cosine Transform Algorithm Based on Hou's Approach," IEEE 
'Transaction on Acoustics, Speech, and Signal Processing, Vol. 39, No. 2. February 1991, IE== Press, New 
York, US, pages 5*-i-5*S . 


EXAMINER a 




DAT= CONSIDEaEO 



EXAMINER: Initial citation considered. Drawee- through citation if not in conformance and not considered. Include ccpy of this > 
form with next communication to aoplicant. \J '"^ 



Form ?TO - M±2 (Modified! 



Form PTC- 14-19 

(Mccifiadl ?.a 

INFCRMAT1CA 
STATEMENT 2 

(Use several she 

(37 C?R 1.93(b) 



U.S. PATENT DOCUMENTS 



EXAMINES 
INITIAL 






PA 


TEN 


T Nl 






ISSUE 


PATENTEE 




I 

SUBCLASS 


F'LNG 3ATS 


3f«jvtcustv Ulea 


A-rt 
























































AO 




1 


j 






a/ 1/30 


Whttar.ouse et al. 


253 


1 25 


3/1 5/73 




A? 




2 


1 


5 


3 


5 


9 


7'29/30 


lijima 


353 


1A6 


12/15/73 




AG 


4. 


3 


0 


2 


7 


7 


5 


1 1/2A/31 


Widergren st al. 


353 


136 


12/13/73 




A3 


A 


3 






A 


5 


5/3/32 




353 


251 


5/16/30 




AS 


4 


A 


3 


3 


3 


0 


3 


2/2 1/3 A 


Hirata 


331 


17 


12/3/31 




AT 


A 


A 


3 






7 


2 


2/13/34 


Asani 


331 


1A 


9/21/32 




AU 


4 


A 


9 




5 


2 


9 


1/22/35 


2j5io at af. 


377 


70 


1/25/33 




AV 


A 


5 


A 


C 


9 


0 


3 


9/10/35 


Cccka 9t at. 


3C7 


A65 


10/17/33 



3. DEPARTMENT OF COMMERCE 
iTHNT A.ND TRACE.MARX CF=iCE 

I DISCLOSURE 
tY APPLICANT 




A7TY. DOCKET NO. 



SERIAL NC. 



r-7 O-T 



APPLICANT 
Wisa -at 3l. 



FILING CA1 
03/07,'$ 5 



GRCUP 



£.7 %\ 



FOREIGN PATENTS OR PUBLISHED FOREIGN PATENT APPLICATIONS 







COCUMSNT NUMBER 

/ 


PUBLICATION 
DATE 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SUBCLASS 


TRAM. 

YES 


SLATXN 
NO 




AW v^Q 




7 


2 2 


5 


2 


01.12.93 


6? 












AX Jfo 


5 


7 2 2 


3 


3 


01.12.93 


C? 1 










AY 




5 


7 5 


7 




3 


C5.01.9A 


ZD 
















5 


3 


9 


7 


3 


A 


30.03.94 


EP 












BA ^ 


r° 


6 


3 


9 


0 


3 


2 


15.02.95 


EP 












3B V 


/* 


0 


A 




0 


3 


5 


22.10.30 


G3 










BC 


A 


0 


5 


9 


7 


2 


A 


23.04.31 


G3 












80 t 


A 


1 


7 1 5 


7 


3 


23.03.36 


G3 








■5^ 




y 2 


1 


9 a 


0 


3 


5 


2A.02.33 


G3 









OTHER DOCUMENTS (including Author, Title, Date**, Relevant Pages, Place of Publication* **) 





BF 






3G 






BH 




EXAMINER 


DATE CONSIDERED 



sXAMINER: Initial citation considers'. Craw :ine v *£^oucJt( citation if not in conformance and not considered. Include cocy of mis 
form with next communication :o iccucar;. 



rarer. PTO - (Modified) 



Page 3 of in 



Form PTO- 14-13 
(Mocifiad) 



U.S. DEPARTMENT OF COMMERCE 
PATENT ANC TRADEMARK CFFiCc 



INFORMATION DISCLOSURE 
STATEMENT 3Y APPL 



(Uaa several shaeta if necaaaarvl 



SCLOSURS ^t— I 
APPLICANT ^ J 

if nocaaaaryl | » 




(37 CFR 1.98(b| 



EXAMINER 
INITIAL 



A7TY. DOCKET NO. 



SERIAL NO. ^ / - 



Wsmt a. 



FILING OAT: 

03/c: 



PATENT NUM3ER 



U.S. PATENT DOC UMENTS 

PATENTEE 



ISSUE 
DATE 



CLASS SUBCLASS 



PUNQ 3ATE 
IF A?PqCPRUTH 



3 0 0 



4/1/36 



Serndt 



3C7 



3; 2 3; 34. 



Li 



1 2/1 5/36 



I Yuan . 



364 



200 



2/3 1/3 J 



BK 



o 4 5 i 5 ! 



2/24/87 



Wallas II at 3i. 



353 



143 



2/1/35 



3L 



* 6 



3 1 



7/7/87 



Arnould et al. 



364 



725 



3/3/35 



3M 



4 7 4 



7 0 



7 0 



5/24/88 



Trcniar at al. 



364 



SCO 



l.'9/8-i 



3N 



3 5 3 4 9 1 1/15/33 



Kaith at al. 



353 



136 



10/5/37 



l - €/33 



3P 



1/24/33 



Fradarikaen 



273 



IE 



2/24/36 



previously filed 



3 £ 9 



* / 13/30 



BR 



4 6 



5 5/9/89 



Xnauar at al. 



364 



725 



6/1 9/36 



8S 



5/16/39 



8orgars at al. 



353 



133 



3/24/83 



9T 



4 8 



6 6 5 



0 9/12/39 



Goodfallow at al. 



353 



13 



9/30/88 



previously fiMc* 



4 3 



564 



546 



10/30/37 



3V 



4 3 



1 2/1 2/39 



Okano at al. 



364 



513 



3/24/37 



FOREIGN PATENTS OR PUBLISHED FOREIGN PATENT APPLICATIONS 









DOC 


UMENT NUM3EH 


PUBLICATION 
0A7E 


COUNTRY OR 
PATENT OFFICE 


CUVSS 


SUBCLASS 


THAN 

YES 


SLA TON 
NO 




aw v 


2 


2 


6 


3 


0 


3 


5 


22.12.93 


G3 












SX 


^2 


2 


6 


9 


0 


7 


0 


26.01.34 


G3 












BY 






























3Z 































CA 


„ r . , , . » ui ruuuwuwii / 




C3 






cc 




EXAMINER a 

:y.um.h. \ ' 


0ATE CONSIDERED 



;, fn wi*h — .. nw i,r9 :nf0 S n citation if not in conformanca and not considarad. tnciuda -?py of :nis 



1^3 (Modified) 



Form ?TQ- 14-43 
(Modified) 



(27 C.-R 1.33(b) 



U.S. DEPARTMENT CF COMMERCE 
PATENT AND TRADEMARK CFriCE 



INFORMATION DISCLOSURE 
STATEMENT 3Y 



(Use javarai jhaetj if nefcaaiar/lV 





atty. DOCKET NC. 
?CCG . 3 9^:CC4.(S. 3, USC:C:? 



SERIAL NO. 



applicant 

wiaa at 3i, 



riUNG DAI 
■33/07,35 



GRCUP 



2 / 



U.S. PATENT DOCUMENTS 



=:CA.MINE.=t 
INITIAL 




PATENT NUMSSR 


ISSUE 
OATE 


PATENTEE 


CLASS 


susclass 


If APPROPRIATE 




CD 




3 


1 

9 | 1 


7 


3 




* /2/90 


Kate at ai. 


254 


3C0 


1/3/33 




CE 


4 


3 


Q 




0 




3 


2/2C/9C 


Y/iecach a: al. 


341 


51 


7/1 5/36 




Cr 


4. 


9 


1 


** 






3 


3/27.'9C j Aubia « al. 


364 


725 


5/5/S7 




CG 


4 


9 


2 


2 


3 


4 


1 


3/1 ;sc 


Sere bach 


353 


136 


3/25/S3 




CH 


4. 


9 




4 


2 


9 


3 


5/8/90 


<itamura 


353 


12 


3/15/S3 




c: 


4. 


3 




4 






3 


5/3/90 


r^ccntwar.gar 


353 


133 


2/7/33 




CJ 




3 


1 


5 


5 


9 


5 


1 2/4, 90 


Rooarts at al. 


307 


272.2 


7/2C/33 


v. r \ 


c:< 


4 


9 


9 


1 


1 


1 


2 


2/5/91 


Callemyn 


364 


513 


12/21/83 


^\ 


CL 


5 


0 


0 


3 


2 


0 


4. 


3/25/91 


Cushing at al. 


307 


465 


12/19/39 




CM 


5 


0 


2 


7 


2 


1 


2 


5/25/91 


Marlton at al. 


353 


133 


1 2/6/39 




CN 


5 


0 


3 


3 


2 


0 


9 


3/6/91 


Hang 


353 


136 


8/6/91 




CO 


5 


0 


S 


3 


9 


8 


5 


10/1/91 


Friedlander at al. 


364 


725 


10/19/39 




C? 


5 


0 


5 


7 


7 


3 


3 


10/13/91 


Cowley at al. 


331 


1A 


10/29/90 




CO 




0 


6 


C 


2 


4 


2 


10/22/91 


Arbeiter 


375 


122 


2/24/89 




CR 


S 


0 


3 


1 




5 


0 


1/14/92 


Lucas at al. 


340 


723 


3/9/90 




CS 


5 


0 


3 


6 


4 


3 


9 


2/4/92 


Shimura 


332 


56 


7/3/91 



FOREIGN PATENTS OR PUBLISHED FOREIGN PATENT APPLICATIONS 









DOCUMENT NUMBER 


PUBLICATION 
OATE 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SUBCLASS 


T3AN 

YES 


SLATION 

NO 




CT 






























CU j 




























cv 



























OTHER DOCUMENTS (Including Author, Title, Date**, Relevant Pages, Place of Publication** # ) 





cv/ 






cx 






CY 




EXAMINER . 


DATE CONSIDERED 



Ration ;onsidar-d. Onw Tree :. K .roCK;n -:ta:ion it not in conform-mc* ar.d .-sot considarad. ; rc!i^a - 33 . y z f this 



Forrp TO -.1-149 (Modifi-c) 



1 ) 



Form PTC- 14-19 
(Modified) 



(37 CFR 1.93(b) 



U.S. DEPARTMENT CP COMMERC 
PATENT AND TRADEMARK OFrlC 



INFORMATION DISCLOSURE 
STATEMENT jygptyp'j^j^ 

(Use savorai stfant:: i 



Pace = of H 



ATT/. COCKET NO. 



APPLICANT 
Wisa at al. 



FiLiNG DATE 
03/07/35 



SERIAL NO. _ ^ - 



U.S. PATENT DOCUMENTS 



EXAMINER 
INITIAL 




PATENT NUMBER 


ISSUE 
DATE 


PATENTEE 


CLASS 


SUBCLASS 


rlUNG 3 ATS 
iF ApoqQPRUTs 




cz 


5 


0 


9 


t 




2 


• 


2/25/92 


Harncri 


340 


727 


1 — OO 




OA 


5 


1 


C 


7 


3 






4/21/92 


Laa 


353 


432 


w/ *■ J/ » 1 






5 


1 


1 


; 


i 2 


h 




5/5;92 


<unaccsa at al. 


353 


1 33 


2/27/9 * 




DC 


5 


1 


1 


3 


! : 


5 


5 


5/12/92 


Nagata et al. 


353 


1 36 


5/1 1 /90 




CO 


5 


1 


^ 


2 




7 


3 


5/1 6/ 9 2 


Goiin 




1 33 


... 1 3/ C7 i 




C£ 


5 


1 




2 


3 


7 


5 


5/1 5/92 


Raycnaudhuri at al. 


353 


1 33 






CF 


5 




2 




7 


9 


0 


6/23/92 


Nakayama 


353 


1 33 


2/20/90 




CG 


5 




2 


S 


3 


A 


2 


6/30/92 


Andrews at al. 


353 


1 33 


1 2/25/90 


srivtouslv fil»»d 














9 


a 


7/7/32 




999 


499 












r 














01 


5 




3 


0 


5 


5 


3* 


7/1-1/92 


Millar at al. 


307 


272.2 


1 1/5/90 


>* 


OJ 


5 




3 






3 


7 


7/23/92 


Taguchi at al. 


353 


209 


1 1/5/90 




OK 


5 




3 


4 


5 


9 


7 


7/23/92 


Scheffler 


395 


425 


12/10/90 




01 


5 




3 


6 


3 


7 


I 


3/4/92 


Savatier at al. 


353 


133 


3/15/90 




CM 


5 




4 


2 


3 


8 


0 


8/25/92 


Sakagami at al. 


358 


432 


10/1 8/90 




ON 


5 




4. 


6 


3 


2 


5 


9/8/92 


Ng 


353 - 


135 


4/29/91 




CO 


5 




*i 


5 


3 


2 


5 


9/8/92 


Hasagawa 


353 


135 


11/13/90 



FOREIGN PATENTS OR PUBLISHED FOREIGN PATENT APPLICATIONS 







OOCUMENT NUMBER 


PUBLICATION 
OATS 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SUBCLASS 


TRANSLATION 


YES 


NO 




DP 






























DG 






























OR 





























OTHER DOCUMENTS (Including Author, Title, Date*', Relevant Pages, Place of Publication ••♦) 





OS 






OT 






ou 




EXAMINER 


OATE CONSIDERED 



=XAMINER: Initial citation considered, OriV^ino tXrough citation if not in conformance and not considered. Include copy of tnis 
form with next communication :c aociicant. ^^-^J 



Form . , C - l-i-43 (Modified) 



-i L 



3 3ge ^ of 



Form PTO-144.3 
(Modified) 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 



INFORMATION CISCLCSURE 
STATEMENT 9^WPi;Q 

{Use several shJets if 




(37 CFR 1.98(b) 



ATTf. DOCKET NO. 



SERIAL NO. 



APPLICANT 
Wise -51 3i. 



FILING DAT; 
C3/07/95 



GROUP 



U.S. PATENT DOCUMENTS 



INITIAL 




PA 


I ISSUE 
TENT NUMBER j CATE 


PATENTEE 


CLASS 


SU8CLASS 


F!L'NG Z A 75 




ov 


5 


1 


4 


3 


2 


7 


1 


9/: 5/92 


:<jto it 3i. 


353 


133 


4/17/91 




CW 


5 




4 


3 


5 | a 


4. 


9/1 5/92 


Harlin at ai. 


395 


1 36 


1 1/29/33 




ox 


5 




5 


t 


3 


7 


5 


9/29/92 


Sato 364 


734 


10/2/91 




ov 




5 


a 


4 




9 


• 2/T-*92 


Ailmendirger 


353 


t 36 


] 2/25/9 ' 




02 


5 




5 


4 


3 


1 


9 


! 1/17/92 


Music 


353 


13 


4/3/91 


Nit 

' * * 


EA 


5 




5 


3 


3 


5 


5 


1 2/1/92 


Acamccra at al. 


353 


133 


1 2/2C/9 1 




E3 


5 




6 


3 


3 


7 


5 


12/1/92 


Raiscn at al. 


353 


432 


9/13/91 




EC 


5 




7 


2 


0 


1 


1 


12/15/92 


Lautnold at al. 


307 


272.2 


5/3C/39 




ED 


5 




7 


5 


6 


1 


7 


12/29/92 


Wallace at ai. 


353 


133 


1 2/4/9 1 






5 




. 7 


9 


3 


7 


2' 


1/12/93 


Wast ac al. 


3*10 


799 


3/23/91 




EF 


5 




a 


2 


3 


J. 


2 


1/25/93 


Garscorff at al. 


353 


133 


4/19/91 




EG 


5 




s 


4 


1 


2 


4 


2/2/93 


Molpus at at. 


341 


50 


1/2/91 




EH 


5 




8 


s 


3 


1 


9 


2/9/93 


Ng at al. 


332 


56 


4/29/91 






5 




3 


9 


5 


2 


5 


2/23/93 


Sasson 


353 


432 


9/21 /9G 




EJ 


5 




9 


1 


S 


a 


8 


3/2/93 


Salkar.ski et al. 


364 


725 


1/3/92 




e:< 


5 




9 


3 


0 


0 


2 


3/9/93 


Guichard at al. 


353 


133 


3/25/91 






5 


2 


0 


1 


0 


5 


6 


4-/6/93 


Daniel at al. 


395 


6C0 


5/2/90 



FOREIGN PATENTS OR PUBLISHED FOREIGN PATENT APPLICATIONS 







DOCUMENT NUMBER 


PUBLICATION 
DATE 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SUBCLASS 


TRANSLATION 


YES 


NO 




EM 






























EN 






























EO 












i 















OTHER DOCUMENTS (Including Author, Title, Date**, Relevant Pages, Place of Publication 1 





E? 






EQ 




EXAMINER 




OATE CONSIOeaED 



EXAMINER: Initial citation considered. Draw 
form with next communication to applicant 



hrough citation if not in conformance and net considered. Inches espy of this 



Form ?T0- 14-19 
(Modified) 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 



INFORMATION DISCLOSURE 
STATEMENT 3Y 4dP*CA 



(37 CFR 1.93(b) 




A77Y. CCC:<=7 NO. 

pcco . 3 9*4;GC*i(£. 3 )usc;c:p 



SERIAL NO. 



7z 



APPLICANT 
Wise et al. 



FiUNG OATH 

02/C7/S5 



GROUP 



27^ 



U.S. PATENT DOCUMENTS 



EXAMINER 
INITIAL 




PATENT NUMBER 


ISSUE 
DATE 


PATENTEE 


CLASS 


SUBCLASS 


#UNG CATS 
IF APPROPRIATE 






3 | 4 


7 


4/13/93 


Eoitcn at ai. 


364 


725 I 7/31 /SO 


N^r I 53 | 3 | 2 


1 








3 


5/13/93 | Nc. at al. 


353 


» 25 


Si' 6/92 






2 


1 


2 7 


4 2 j 5/13/93 


Norm ile_ at af. 


382 


55 J 5/24,91 


^ I & 




i 


1 






0 


7 


5/25/93 Aravind et al. 


353 


133 j 1 1/3/91 




EV 


5 


2 


1 


5 


/ 


2 


4 


5/1/93 


Suzuki et al. 


332 


7 | 3/23/92 




EW 


5 


2 


2 




9 


2 


5 


5/29/93 


Stona -st ai. 


353 


133 | 12/19/91 




EX 


5 


2 


2 


7 


3 




7/13/93 


Pjri at al. 


353 


136 1 1/15/91 




cv 


5 


-> 


2 


3 


Q 


9 


3 


7/13/93 


Crinon at al. 


332 


55 


5/14,91 






5 


T 


2 


9 


3 


5 


3 


7/20/93 


<ao et ai. 


353 


42S 


12/24/90 




r A 


3 


2 


3 


1 


4. 


3 


4 


7/27/93 


Gonzales et al. 


353 


133 


1 1/8/91 




F3 


5 


2 


3 


I 


4 


3 


6 


7/27/93 


Acamoora at al. 


353 


133 


7/27/92 




FC 


5 


2 


3 


3 


4 


2 


0 


8/3/93 


Piri et al. 


353 


149 


4/10/85 




FO 


3 


2 


3 


3 


6 


9 


0 


3/3/93 


Sherlock et al. 


395 


165 


7/29/89 




FE 


5 


2 


3 


7 


4 


1 


2 


3/1 7/93 


Israelsen at al. 


353 


160 


1 1/19/91 




F= 


5 


2 


4 


1 


2 


2 




3/31/93 


Small et al. 


307 


449 


12/20/91 




FG 




2 


4 


I 


3 


3 


3 


3/31/93 


Chan et al. 


353 


136 | 5/13/92 



FOREIGN PATENTS OR PUBLISHED FOREIGN PATENT APPLICATIONS 







I 


DOCUMENT NUMBER 


PUBLICATION 
OATS 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SU8CLASS 


THAN 

YES 


SLATION 

NO 




FH 




























FI 






























F J 





























OTHER DOCUMENTS (Including Author, Title, Date**, Relevant Pages, Place of Publication 1 



f:< 



fl 



FM 



EXAMINER 



OATE CONSIDERED 



EXAMINER; initial citation considered. Crai^jna !h\u 
'orm witn ne<: communication :o .icclicmr 



gh citation if not in conformance and not considered. Include cscv of :hts 



= ornn . .0 ; 1^9 (Modified) 



3 sge 12 or 12 



form PTO-1 4-43 
(Modified) 



U.S. 0EPA3TMENT OF COMMERCE 
PATENT AND TRAOEMAHK OFFICE 



INFORMATION DISCLOSURE 
STATEMENT BY AgsSciNTi 



{Use Jeverai sheets ifnacJisai 




(37 CFR 1 .93(b) 



ATTY. DOCKET NO. 
poco ?9^;cc^i=?)usctc:p 



SERIAL NIC 



APPLICANT 
Wise -n al. 



FILING OAT; 

03/07/95 



GROU 



U.S. PATENT DOCUMENTS 



EXAMINER 
INITIAL 




PATENT NUMBER 


ISSUE 
DATE 


PATENTEE 


CLASS J SUBCLASS 


IF 4poqCP«UATs 




HF 1 5 


3 1 0 j l 


0 1 


3 


4/5/94 




343 


*'3 1 9/17/92 




HG | 5 


3 0 


1 


0 3 


2 


4/5/S4 


Wpftfl if a) 


333 261 .2 | 12/4/92 




HH 


5 


3 0 1 


0 




0 


4/5/94 




353 ice 4/22/92 




HI 


5 


3 


0 


1 


: 3 


6 




.vic<»''iian, 5t 31. 


364 


72= I 7-'~'Q2 


previously filad 


i-w 


9 


9 


9 


4. 


















HK 


5 


3 


0 


1 


2 7 




4/5/ S 4 


Ac Jens 


335 165 


1 1/25/92 




HL 


5 


3 


0 


3 


3 4 


2 


4/12/9-1 


Edge 


395 


164 


1 " J /2" 1 '92 




HM 


5 


3 


0 




9 5 


3 


4/19/94 


Heim at al. 


33: 


1 A 


o/:/92 




HN 


5 


3 


0 


5 




3 


a 


4/19/94 


Mac.Kay at ai. 


395 


1 64 


5/19/92 




HO 


5 


3 


0 


9 


5 


2 


7 * 


5/3/94 


Chki 


382 


56 


1/15/92 


\ , V 


HP 


5 1 3 


1 


1 


3 


0 


9 


5/10/94 


Er so z at ai. 


343 409 


5/30/91 




HQ 


5 


3 


5 


1 


0 


4. 


7 


9/27/94 


Behlan 


3A1 


67 


9/21/92 




HR 




























HS 


























F 


OREIGN PATENTS OR PUBLISHED FOREIGN PATEIV 


JT APP1 


JCAT10NS 






DOCUMENT NUMBER 


PUBLICATION 
OATE 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SUBCLASS 


TRANSLATION 


YES 


NO 




HT 




























HU 






























HV 




























OTHER 


DOCUMENTS (Including Author, Title, C 


fate**, Relevant Pa 


ges, Place of Publics 


ition***) 




HW 






HX 






HY 




EXAMINER 


DATE CONSIDERED 



EXAMINER: Initial citation considered. Dra 
form with next communication to applicant 



aN^lina thW 



ugh citation if not in conformanca and not considered. Include copy of this 



Form PTO - 144-9 (Modified) 



Page 1 of 1 



U.S. DEPARTMENT OF COMMENCE 
PATENT ANO TRADEMARK OFFICE 



INFORMATION DISCLOSURE 
STATEMENT ajfJpTBpL! 

'(Use several shleta if ne<Sj 




ATTY. DOCKET NO. 



APPLICANT 



FILING DATE 
3/7/95 



SERIAL NO. 



GROUP 



U.S. PATENT DOCUMENTS 



EXAMINER 
INITIAL 




PATENT NUMBER 


ISSUE 
OATE 


PATENTEE 


CLASS 


SUBCUVSS 


f\\jHQ OATS 
\f 

APPROPRIATE 




AA 


3 


9 


6 


2 


5 


3 


5 


5/75 


Selle-lsla 


3J-0 


172.3 






A3 


4 


1 


4 


9 


2 


4 


2 


4/79 


Pirz 


364 


200 






AC 


4 


7 


3 


9 


9 


2 


7 


12/33 


Hannah 


364 


200 






AO 


4. 


8 


2 


3 


2 


0 


1 


4/13/89 


Simon at al. 


358 


133 






Ac 


4. 


3 


6 


5 


6 


3 


7 


9/12/89 


Gonzalez-Lopez et al 


364 


513 






AF 


5 


1 


2 


9 


0 


5 


9 


7/7/92 


Hannah 


395 


166 






AG 


5 


2 


8 


9 


2 


7 


.6 


2/22/94 


Siracusa at al. 


343 


467 






AH 


5 


2 


8 


9 


5 


7 


7 


2/22/94 


Gonzales at al. 


395 


163 






Al 


5 


3 


0 


1 


2 


4 


2 


4/5/94 


Gonzales at al. 


382 


56 






AJ 



























FOREIGN PATENT OR PUBLISHED FOREIGN PATENT APPLICATION 







OOCUMENT NUMBER 


PUBLICATION 
OATH 


COUNTRY OR 
PATENT OFFICE 


CLASS 


SUBCLASS 


TRANSLATION 


YES 


NO 




AK 






























' AL 






























AM 





























OTHER DOCUMENTS (Including Author, Title, Date**, Relevant Pages, Place of Publication***) 



NO, 




^Chong, "A Data Flow Architecture For Digital Image Processing/ Wescon Tech. Papers No. 4-/6, 
10/30/84, Anaheim, California, USA, pp. 1-10 




AO U 


^Komori at al., "An Elastic Pipelline Mechanism 8y Self-Timed Circuits, IEEE Journal Of Solid-Scate 
Circuits, Vol. 23. No. 1, 2/83, New York, NY, USA, pp. 111-117 




A? 




EXAMINER 






DATE CONSIDERED 



EXAMINER: Initial citation considered. ^St^vjin^ through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 



a copy 

36 

signals HIGH. 

Comparing the state of the pipeline in Cycle 4 and Cycle 5, it can be 
seen that the provision of secondary storage elements, enables the pipeline 
5 embodiment shown in Fig. 2 to expand, that is, to free up data storage 
elements into which valid data can be advanced. For example, in Cycle 4, 
the data blocks D1 , D2 and D3 form a "solid wall" since their data cannot be 
transferred until the ACCEPT signal into Stage F goes HIGH. Once this 
signal does become HIGH, however, data D1 is shifted out of the pipeline, 

10 data D2 is shifted into the primary storage elements of Stage F, and the 
secondary storage elements of Stage F become free to accept new data if the 
following device is not able to receive the data D2 and the pipeline must once 
again "compress". This is shown in Cycle 6, for which the data D3 has been 
shifted into the secondary storage elements of Stage F and the data D4 has 

15 been passed on from Stage D to Stage E as normal. 

Figs. 3a(1), 3a(2), 3b(1) and 3b(2) (which are referred to collectively 
as Fig. 3) illustrate generally a preferred embodiment of the pipeline. This 
preferred embodiment implements the structure shown in Fig. 2 using a two- 
20 phase, non-overlapping clock with phases oO and 01. Although a two-phase 
clock is preferred, it will be appreciated that it is also possible to drive the 
various embodiments of the invention using a clock with more than two 
phases. 

25 As shown in Fig. 3, each pipeline stage is represented as having two 

separate boxes which illustrate the primary and secondary storage elements. 
Also, although the VALID signal and the data lines connect the various 
pipeline stages as before, for ease of illustration, only the ACCEPT signal is 
shown in Fig. 3. A change of state during a clock phase of certain of the 

30 ACCEPT signals is indicated in Fig. 3 using an upward-pointing arrow for 
changes from LOW to HIGH. Similarly, a downward-pointing arrow for 
changes from HIGH to 
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LOW. Transfer of data from one storage element to another is indicated by a 
large open arrow. It is assumed that the VALID signal out of the primary or 
secondary storage elements of any given stage is HIGH whenever the 
storage elements contain valid data. 

5 

In Fig. 3, each cycle is shown as consisting of a full period of the non- 
overlapping clock phases 00 and 01. As is explained in greater detail below, 
data is transferred from the secondary storage elements (shown as the left 
box in each stage) to the primary storage elements (shown as the right box in 

10 each stage) during clock cycle 01, whereas data is transferred from the 
primary storage elements of one stage to the secondary storage elements of 
the following stage during the clock cycle 0O. Fig. 3 also illustrates that the 
primary and secondary storage elements in each stage are further connected 
via an internal acceptance line to pass an ACCEPT signal in the same 

15 manner that the ACCEPT signal is passed from stage to stage. In this way, 
the secondary storage element will know when it can pass its date to the 
primary storage element. 

Fig. 3 shows the 01 phase of Cycle 1, in which data D1, D2 and D3, 
20 which were previously shifted into the secondary storage elements of Stages 
E f D, and B, respectively, are shifted into the primary storage elements of the 
respective stage. During the 01 phase of Cycle 1, the pipeline, therefore, 
assumes the same configuration as is shown as Cycle 1 of FIG 2. As before, 
the ACCEPT signal into Stage F is assumed to be LOW. As Fig. 3 illustrates, 
25 however, this means that the ACCEPT signal into the primary storage 
element of Stage F is LOW, but 

since this storage element does not contain valid data, it sets the ACCEPT 
signal into its secondary storage element HIGH. 

30 The ACCEPT signal from the secondary storage elements of Stage F 

into the primary storage elements of Stage E is also 
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set HIGH since the secondary storage elements of Stage F do not contain 
valid data. As before, since the primary storage elements of Stage F are able 
to accept data, data in all the upstream primary and secondary storage 
elements can be shifted downstream without any valid data being overwritten. 
5 The shift of data from one stage to the next takes place during the next 00 
phase in Cycle 2. For example, the valid data D1 contained in the primary 
storage element of Stage E is shifted into the secondary storage element of 
Stage F, the data D4 is shifted into the pipeline, that is, into the secondary 
storage element of Stage A, and so forth. 

10 

The primary storage element of Stage F still does not contain valid 
data during the 0O phase in Cycle 2 and, therefore, the ACCEPT signal from 
the primary storage elements into the secondary storage elements of Stage F 
remains HIGH. During the 00 phase in Cycle 2, data can therefore be shifted 
15 yet another step to the right, i.e., from the secondary to the primary storage 
elements within each stage. 

However, once valid data is loaded into the primary storage elements 
of Stage F, if the ACCEPT into Stage F from the downstream device is still 

20 LOW, it is not possible to shift data out of the secondary storage element of 
Stage F without overwriting and destroying the valid data D1. The ACCEPT 
signal from the primary storage elements into the secondary storage 
elements of Stage F therefore goes LOW. Data D2, however, can still be 
shifted into the secondary storage of Stage F since it did not contain valid 

25 data and its ACCEPT signal out was HIGH. 

During the 01 phase of Cycle 3, it is not possible to shift data D2 into 
the primary storage elements of Stage F, although data can be shifted within 
all the previous stages. Once valid data is loaded into the secondary storage 
30 elements of Stage F, however, Stage F is not able to pass on this 
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data. It signals this event setting its ACCEPT signal out LOW. 

Assuming that the ACCEPT signal into Stage F remains LOW, data 
upstream of Stage F can continue to be shifted between stages and within 
5 stages on the respective clock phases until the next valid data block D3 
reaches the primary storage elements of Stage E. As illustrated, this 
condition is reached during the 01 phase of Cycle 4. 

During the 0O phase of Cycle 5, data D3 has been loaded into the 
10 primary storage element of Stage E. Since this data cannot be shifted further, 
the ACCEPT signal out of the primary storage elements of Stage E is set 
LOW. Upstream data can be shifted as normal. 

Assume now, as in Cycle 5 of Fig. 2, that the device connected 

15 downstream of the pipeline is able to accept pipeline data. It signals this 
event by setting the ACCEPT signal into pipeline Stage F HIGH during the o1 
phase of Cycle 4. The primary storage elements of Stage F can now shift 
data to the right and they are also able to accept new data. Hence, the data 
D1 was shifted out during the 01 phase of Cycle 5 so that the primary storage 

20 elements of Stage F no longer contain data that must be saved. During the 
01 phase of Cycle 5, the data D2 is, therefore, shifted within Stage F from the 
secondary storage elements to the primary storage elements. The secondary 
storage elements of Stage F are also able to accept new data and signal this 
by setting the ACCEPT signal into the primary storage elements of Stage E 

25 HIGH. During transfer of data within a stage, that is, from its secondary to its 
primary storage elements, both sets of storage elements will contain the 
same data, but the data in the secondary storage elements can be 
overwritten with no data loss since this data will also be held in the primary 
storage elements. The same holds true for data transfer from the primary 

30 storage elements of one stage into the secondary 
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storage elements of a subsequent stage. 

Assume now, that the ACCEPT signal into the primary storage 
elements of Stage F goes LOW during the o1 phase in Cycle 5. This means 
5 that Stage F is not able to transfer the data D2 out of the pipeline. Stage F, 
consequently, sets the ACCEPT signal from its primary to its secondary 
storage elements LOW to prevent overwriting of the valid data D2. The data 
D2 stored in the secondary storage elements of Stage F, however, can be 
overwritten without loss, and the data D3, 10 is therefore, transferred into the 

10 secondary storage elements of Stage F during the 00 phase of Cycle 6. Data 
D4 and D5 can be shifted downstream as normal. Once valid data D3 is 
stored in Stage F along with data D2, as long as the ACCEPT signal into the 
primary storage elements of Stage F is LOW, neither of the secondary 
storage elements can accept new data, and it signals this by setting the 

1 5 ACCEPT signal into Stage E LOW. 

When the ACCEPT signal into the pipeline from the downstream 
device changes from LOW to HIGH or vice versa, this change does not have 
to propagate upstream within the pipeline further than to the immediately 
20 preceding storage elements (within the same stage or within the preceding 
pipeline stage). Rather, this change propagates upstream within the pipeline 
one storage element block per clock phase. 

As this example illustrates, the concept of a "stage" in the pipeline 
25 structure illustrated in Fig. 3 is to some extent a matter of perception. Since 
data is transferred within a stage (from the secondary to the primary storage 
elements) as it is between stages (from the primary storage elements of the 
upstream stage into the secondary storage elements of the neighboring 
downstream stage), one could just as well consider a stage to consist of 
30 "primary" storage elements followed by "secondary storage elements" instead 
of 
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as illustrated in Fig. 3. The concept of "primary" and "secondary" storage 
elements is, therefore, mostly a question of labeling. In Fig. 3, the "primary" 
storage elements can also be referred to as "output" storage elements, since 
they are the elements from which data is transferred out of a stage into a 
5 following stage or device, and the "secondary" storage elements could be 
"input" storage elements for the same stage. 

In explaining the forementioned embodiments, as shown in Figs. 1-3, 
only the transfer of data under the control of the ACCEPT and VALID signals 

10 has been mentioned. It is to be further understood that each pipeline stage 
may also process the data it has received arbitrarily before passing it between 
its internal storage elements or before passing it to the following pipeline 
stage. Therefore, referring once again to Fig. 3, a pipeline stage can, 
therefore, be defined as the portion of the pipeline that contains input and 

15 output storage elements and that arbitrarily processes data stored in its 
storage elements. 

Furthermore, the "device" downstream from the pipeline Stage F, need not be 
some other type of hardware structure, but rather it can be another section of 

20 the same or part of another pipeline. As illustrated below, a pipeline stage 
can set its ACCEPT signal LOW not only when all of the downstream storage 
elements are filled with valid data, but also when a stage requires more than 
one clock phase to finish processing its data. This also can occur when it 
creates valid data in one or both of its storage elements. In other words, it is 

25 not necessary for a stage simply to pass on the ACCEPT signal based on 
whether or not the immediately downstream storage elements contains valid 
data that cannot be passed on. Rather the ACCEPT signal itself may also be 
altered within the stage or, by circuitry external to the stage, in order to control 
the passage of data between adjacent storage 

30 
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elements. The VALID signal may also be processed in an analogous 
manner. 

A great advantage of the two-wire interface (one wire for each of the 
5 VALID and ACCEPT signals) is its ability to control the pipeline without the 
control signals needing to propagate back up the pipeline all the way to its 
beginning stage. Referring once again to Fig. 1, Cycle 3, for example, 
although stage F "tells" stage E that is cannot accept data, and stage E tells 
stage D, and stage D tells stage C. Indeed, it there had been more stages 
10 containing valid data, then this signal would have propagated back even 
further along the pipeline. In the embodiment shown in Fig. 3, Cycle 3, the 
LOW ACCEPT signal is not propagated any further upstream than to Stage E 
and, then, only to its primary storage elements. 

15 As described below, this embodiment is able to achieve this flexibility 

without adding significantly to the silicon area that is required to implement 
the design. Typically, each latch in the pipeline used for data storage 
requires only a single extra transistor (which lays out very efficiently in 
silicon). In addition, two extra latches and a small number of gates are 

20 preferably added to process the ACCEPT and VALID signals that are 
associated with the data latches in each half-stage. 

Fig. 4 illustrates a hardware structure that implements a stage as 
shown in Fig. 3. 

25 

By way of example only, it is assumed that eight-bit data is to be 
transferred (with or without further manipulation in optional combinatorial logic 
circuits) in parallel through the pipeline. However, it will be appreciated that 
either more or less than eight-bit data can be used in practicing the invention. 
30 Furthermore, the two-wire interface in accordance with the embodiment is, 
however, suitable for use with any data bus width, and the data bus width 
may even 
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change from one stage to the next if a particular application so requires. The 
interface in accordance with this embodiment can also be used to process analog 
signals. 

As discussed previously, while other conventional timing arrangements 
may be used, the interface is preferably controlled by a two-phase, non- 
overlapping clock. In Figs. 4-9, these clock phase signals are referred to as PHO 
and PH1. In Fig. 4, a line is shown for each clock phase signal. 

Input data enters a pipeline stage over a multi-bit data bus IN_DATA and 
is transferred to a following pipeline stage or to subsequent receiving circuitry 
over an output data bus OUT_DATA. The input data is first loaded in a manner 
described below into a series of input latches (one of each input data signal) 
collectively referred to as LDIN, which constitute the secondary storage elements 
described above. 

In the illustrated example of this embodiment, it is assumed that the Q 
outputs of all latches follow their D inputs, that is, they are "loaded", when the 
clock input is HIGH, i.e., at a logic "1" level. Additionally, the Q outputs hold their 
last values. In other words, the Q outputs are "latched" on the falling edge of their 
respective clock signals. Each latch has for its clock either one of two non- 
overlapping clock signals PHO and PH1 (as shown in Fig. 5), or the logical AND 
combination of one of these clock signals PHO, PH1 and one logic signal. The 
invention works equally well, however, by providing latches that latch on the rising 
edges of the clock signals, or any other known latching arrangement, as long as 
conventional methods are applied to ensure proper timing of the latching 
operations. 

The output data from the input data latch LDIN passes via an arbitrary 
and optional combinatorial logical circuit B1, which may be provided to convert 
output data from input latch LDIN into intermediate data, which is then later 
loaded in an output latch LDOUT, which comprises the primary storage 
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elements described above. The output from the output data latch LDOUT 
may similarly pass through an arbitrary and optional combinatorial logic circuit 
B2 before being passed onward as OUT_DATA to the next device 
downstream. This may be another pipeline stage or any other device 
5 connected to the pipeline. 

In the practice of the present invention, each stage of the pipeline also 
includes a validation input latch LVIN, a validation output latch LVOUT, an 
acceptance input latch LAIN, and an acceptance output latch LAOUT. Each 
10 of these four latches is, preferably, a simple, single-stage latch. The outputs 
from latches LVIN, LVOUT, LAIN and LAOUT are, respectively, QVIN, 
QVOUT, QAIN, QAOUT. The output signal QVIN from the validation input 
latch is connected either directly as an input to the validation output latch 
LVOUT, or via intermediate logic devices or circuits that may alter the signal. 

15 

Similarly, the output validation signal QVOUT of a given stage may be 
connected either directly to the input of the validation input latch QVIN of the 
following stage, or via intermediate devices or logic circuits, which may alter 
the validation signal. This output QVIN is also connected to a logic gate (to 
20 be described below), whose output is connected to the input of the 
acceptance input latch LAIN. The output QAOUT from the acceptance output 
latch LAOUT is connected to a similar logic gate (described below), optionally 
via another logic gate. 

25 As shown in Fig. 4, the output validation signal QVOUT forms an 

OUT_VALID signal that can be received by subsequent stages as an 
IN_VALID signal, or simply to indicate valid data to subsequent circuitry 
connected to the pipeline. The readiness of the following circuit or stage to 
accept data is indicated to each stage as the signal OUT_ACCEPT, which is 

30 connected as the input to the acceptance output latch LAOUT, 
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preferably via logic circuitry, which is described below. Similarly, the output 
QAOUT of the acceptance output latch LAOUT is connected as the input to 
the acceptance input latch LAIN, preferably via logic circuitry, which is 
described below. 

5 

In practicing the present invention, the out signals QVIN, QVOUT from 
the validation latches LVIN, LVOUT are combined with the acceptance 
signals QAOUT, OUT_ACCEPT, respectively, to form the inputs to the 
acceptance latches LAIN, LAOUT, respectively. In the embodiment illustrated 

10 in Fig. 4, these input signals are formed as the logical NAND combination of 
the respective validation signals QVIN, QVOUT, with the logical inverse of the 
representative acceptance output signals QAOUT, OUT_ACCEPT. 
Conventional logic gates, NAND1 and NAND2, perform the NAND operation, 
and the inverters INV1, INV2 form the logical inverses of the respective 

1 5 acceptance signals. 

As is well known in the art of digital design, the output from a NAND 
gate is a logical "1" when any or all of its input signals are in the logical "0" 
state. The output from a NAND gate is, therefore, a logical "0" only when all 
20 of its inputs are in the logical "1" state. Also well known in the art, is that the 
output of a digital inverter such as INV1 is a logical "1" when its input signal is 
a "0" and is a "0" when its input signal is a "1" 

The inputs to the NAND gate NAND1 are, therefore, QVIN and NOT 
25 (QAOUT), where "NOT" indicates binary inversion. Using known techniques, 
the input to the acceptance latch LAIN can be resolved as follows: 
NAND(QVIN, NOT(QAOUT)) = NOT (QVIN) OR QAOUT 

In other words, the combination of the inverter INV1 and the NAND 
30 gate NAND1 is a logical "1" either when the signal QVIN is a "0" or the signal 
QAOUT is a "1, or both. The gate NAND1 and the inverter INV1 can, 
therefore, be 
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implemented by a single OR gate that has one of its inputs tied directly to the 
QAOUT output of the acceptance latch LAOUT and its other input tied to the 
inverse of the output signal QVIN of the validation input latch LVIN. 

5 As is well known in the art of digital design, many latches suitable for 

use as the validation and acceptance latches may have two outputs, Q and 
NOT (Q), that is, Q and its logical inverse. If such latches are chosen, the 
one input to the OR gate can, therefore, be tied directly to the NOT (Q) output 
of the validation latch LVIN. The gate NAND1 and the inverter INV1 can be 

10 implemented using well known conventional techniques. Depending on the 
latch architecture used, however, it may be more efficient to use a latch 
without an inverting output, and to provide instead the gate NAND1 and the 
inverter INV1, both of which also can be implemented efficiently in a silicon 
device. Accordingly, any known arrangement may be used to generate the Q 

15 signal and/or its logical inverse. 

The data and validation latches LDIN, LDOUT, LVIN and LVOUT, load 
their respective data inputs when both clock signals (PHO at the input side 
and PH1 at the output side) and the output from the acceptance latch of the 
20 same side are logical "1". Thus, the clock signal (PHO for the input latches 
LDIN and LVIN) and the output of the respective acceptance latch (in this 
case, LAIN) are used in a logical AND manner and data is loaded only when 
they are both logical "1". 

25 In particular applications, such as CMOS implementations of the 

latches, the logical AND operation that controls the loading (via the illustrated 
CK or enabling "inpuf ) of the latches can be implemented easily in a 
conventional manner by connecting the respective enabling input signals (for 
example, PHO and QAIN for the latches LVIN and LDIN), to the gates of 

30 MOS transistors connected in series in the input 
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lines of the latches. Consequently, is necessary to provide an actual logic 
AND gate, which might cause problems of timing due to propagation delay in 
high-speed applications. The AND gate shown in the Fig.s, therefore, only 
indicates the logical function to be performed in generating the enable signals 
of the various latches. 

Thus, the data latch LDIN loads input data only when PHO and QAIN 
are both "1". It will latch this data when either of these two signals goes to a 
"0". 

Although only one of the clock phase signals PHO and PH1 , is used to 
clock the data and validation latches at the input (and output) side of the 
pipeline stage, the other clock phase signal is used, directly, to clock the 
acceptance latch at the same side. In other words, the acceptance latch on 
either side (input or output) of a pipeline stage is preferably clocked "out of 
phase" with the data and validation latches on the same side. For example, 
PH1 is used to clock the acceptance input latch, although PHO is used in 
generating the clock signal CK for the data latch LDIN and the validation latch 
LVIN. 

As an example of the operation of a pipeline augmented by the two- 
wire validation and acceptance circuitry assume that no valid data is initially 
presented at the input to the circuit, either from a preceding pipeline stage, or 
from a transmission device. In other words, assume that the validation input 
signal IN_VALID to the illustrated stage has not gone to a "1" since the 
system was most recently reset. Assume further that several clock cycles 
have taken place since the system was last reset and, accordingly, the 
circuitry has researched a steady-state condition. The validation input signal 
QVIN from the validation latch LVIN is, therefore, loaded as a "0" during the 
next positive period of the clock PHO. The input to the acceptance input latch 
LAIN (via the gate NAND1 or another equivalent gate), 
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is, therefore, loaded as a "1" during the next positive period of the clock signal 
PH1 . In other words, since the data in the data input latch LDIN is not valid, 
the stage signals that it is ready to accept input data (since it does not hold 
any data worth saving). 

5 

In this example, note that the signal IN_ACCEPT is used to enable the 
data and validation latches LDIN and LVIN. Since the signal IN_ACCEPT at 
this time is a "1", these latches effectively work as conventional transparent 
latches so that whatever data is on the IN_DATA bus simply is loaded into the 
10 data latch LDIN as soon as the clock signal PHO goes to a "1". Of course, 
this invalid data will also be loaded into the next data latch LDOUT of the 
following pipeline stage as long as the output QAOUT from its acceptance 
latch isa tt 1". 

15 Hence, as long as a data latch does not contain valid data, it accepts 

or "loads" any data presented to it during the next positive period of its 
respective clock signal. On the other hand, such invalid data is not loaded in 
any stage for which the acceptance signal from its corresponding acceptance 
latch is low (that is, a "0"). Furthermore, the output signal from a validation 

20 latch (which forms the validation input signal to the subsequent validation 
latch) remains a "0" as long as the corresponding IN_VALID (or QVIN) signal 
to the validation latch is low. 

When the input data to a data latch is valid, the validation signal 
25 IN_VALID indicates this by rising to a "1". The output of the corresponding 
validation latch then rises to a "1" on the next rising edge of its respective 
clock phase signal. For example, the validation input signal QVIN of latch 
LVIN rises to a "1" when its corresponding IN_VALID signal goes high (that is, 
rises to a M 1") on the next rising edge of the clock phase signal PHO. 

30 

Assume now, instead, that the data input latch LDIN contains valid 
data. If the data output latch LDOUT is ready 
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to accept new data, its acceptance signal QAOUT will be a "T. In this case, 
during the next positive period of the clock signal PH1 , the data latch LDOUT 
and validation latch LVOUT will be enabled, and the data latch LDOUT will 
5 load the data present at its input. This will occur before the next rising edge 
of the other clock signal PHO, since the clock signals are non-overlapping. At 
the next rising edge of PHO, the preceding data latch (LDIN) will, therefore, 
not latch in new input data from the preceding stage until the data output latch 
LDOUT has safely latched the data transferred from the latch LDIN. 

10 

Accordingly, the same sequence is followed by every adjacent pair of 
data latches (within a stage or between adjacent stages) that are able to 
accept data, since they will be operating based on alternate phases of the 
clock. Any data latch that is not ready to accept new data because it contains 
15 valid data that cannot yet be passed, will have an output acceptance signal 
(the QA output from its acceptance latch LA) that is LOW, and its data latch 
LDIN or LDOUT will not be loaded. Hence, as long as the acceptance signal 
(the output from the acceptance latch) of a given stage or side (input or 
output) of a stage is LOW, its corresponding data latch will not be loaded. 

20 

Fig. 4 also shows a reset feature included in a preferred embodiment. 
In the illustrated example, a reset signal NOTRESETO is connected to an 
inverting reset input R (inversion is hereby indicated by a small circle, as is 
conventional) of the validation output latch LVOUT. As is well known, this 
25 means that the validation latch LVOUT will be forced to output a "0" whenever 
the reset signal NOTRESETO becomes a "0 M . One advantage of resetting the 
latch when the reset signal goes low (becomes a "0") is that a break in 
transmission will reset the latches. They will then be in their "null" or reset 
state whenever a valid transmission 
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begins and the reset signal goes HIGH. The rest signal NOTREST0, 
therefore, operates as a digital "ON/OFP switch, such that it must be at a 
HIGH value in order to activate the pipeline. 

5 Note that it is not necessary to reset all of the latches that hold valid 

data in the pipeline. As depicted in Fig. 4, the validation input latch LVIN is 
not directly reset by the reset signal NOTRESETO, but rather is reset 
indirectly. Assume that the reset signal NOTRESETO drops to a "0". The 
validation output signal QVOUT also drops to a "0", regardless of its previous 

10 state, whereupon the input to the acceptance output latch LAOUT (via the 
gate NAND1) goes HIGH. The acceptance output signal QAOUT also rises 
to a T. This QAOUT value of "1" is then transferred as a "f to the input of 
the acceptance input latch LAIN regardless of the state of the validation input 
signal QVIN. The acceptance input signal QAIN then rises to a "1" at the next 

15 rising edge of the clock signal PH1. Assuming that the validation signal 
IN_VALID has been correctly reset to a "0", then upon the subsequent rising 
edge of the clock signal PH0, the output from the validation latch LVIN will 
become a "0", as it would have done if it had been reset directly. 

20 As this example illustrates, it is only necessary to reset the validation 

latch in only one side of each stage (including the final stage) in order to reset 
all validation latches. In fact, in many applications, it will not be necessary to 
reset every other validation latch: If the reset signal NOTRESETO can be 
guaranteed to be low during more than one complete cycle of both phases 

25 PH0, PH1 of the clock, then the "automatic reset" (a backwards propagation 
of the rest signal) will occur for validation latches in preceding pipeline stages. 
Indeed, if the reset signal is held low for at least as many full cycles of both 
phases of the clock as there are pipeline stages, it will only be 
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a copy 



Register Name 



CO 



0) 

To 
55 



0) 



Description 



non_aligned_start_event 



non_aligned_start_mask 



lgnore_non_aligned 



discard extension data 1 



1 

rw 



1 

rw 



1 

rw 



discard user data 



discard all data 



lnsert_sequence_start 



rw 



1 

rw 



1 

rw 



rw 



When ignore_non_a!igned is set to 1, start 
codes that are not byte aligned are ignored 
(treated as normal data) 

When ignore_non_aligned is set to 0, H.261 
and MPEG start codes will be detected 
regardless of byte alignment and the non- 
aligned start event will be generated. If the 
mask register is set to 1 then the event will 
cause an interrupt and the start code 
detector will stop. See A.1 1 .6. 

If the coding standard is configured as 
JPEG lgnore_non_aligned is ignored and 
the non-aligned start event will never be 
generated. 



When these registers are set to 1 extension 
or user data that cannot be decoded by the 
Spatial Decoder is discarded by the start 
code detector. See A. 11.3.3. 



When set to 1 all data and Tokens are 
discarded by the start code detector. This 
continues until a FLUSH Token is supplied 
or the register is set to 0 directly 

The FLUSH Token that resets this register 
is discarded and not output by the start 
code detector. See A. 11. 5.1. 



See A.11.7 



Table A. 11.1 Start code detector Registers (Sheet 4 of 5) 
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Register Name 


Size/Dir. 


Reset State 


Description 


start_code_search 


3 

rw 


5 


When this register is set to 0 the start 
code detector operates normally. When 
set to a higher value the start code 
detector discards data until the specified 
type of start code is detected. When the 
specified start code is detected the 
register is set to 0 and normal operation 
follows. See A. 11.8 . 


start_code_detector_coding_standard 


2 

rw 


0 


This register configures the coding 
standard used by the start code detector. 
The register can be loaded directly or by 
using a CODING_STANDARD Token. 

Whenever the start code detector 
generates a CODING_STANDARD 
Token (see A. 11.7.4 on page 109) it 
carries its current coding standard 
configuration. This Token will then 
configure the coding standard used by all 
other parts of the decoder chip-set. See 
A.21.1 on page 180 and A.11.7. 


picture_n umber 


A 

rw 


0 


Each time the start coded detector 
detects a picture start code in the data 
stream (or the H.261 or JPEG 
equivalent) a 

PICTURE_START Token is generated 
which carries the current value of 
picture_number. This register then 
increments. 



Table A. 11.1 Start code detector Registers (Sheet 5 of 5) 
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Register Name 




a> 


Description 




Q 


CD 
CO 






a5 
CO 


03 

w 

0) 








cr 




length_count 


16 


0 


This register contains the current value of the 




rO 




JPEG length count. This register is modified 






under the control of the coded data clock and 








should only be read via the MPI when the 








start code detector is stopped. 



Table A. 11. 2 Start code detector test registers 



A. 11. 3 Conversion of start codes to Tokens 

In normal operation the function of the Start Code 
Detector is to identify start codes in the data stream and to then 
convert them to the appropriate start code Token. In the 
5 simplest case, data is supplied to the Start code Detector in a 
single long DATA Token. The output of the Start Code Detector 
is a number of shorter DATA Tokens interleaved with start code 
Tokens. 

Alternatively, in accordance with the present invention, 
10 the input data to the Start Code Detector could be divided up 
into a number of shorter DATA Tokens. There is no restriction 
on how the coded data is divided into DATA Tokens other than 
that each DATA Token must contain 8 x n bits where n is an 
integer. 

1 5 Other Tokens can be supplied directly to the input of the Start 
Code Detector. In this case, the Tokens are passed through 
the Start Code Detector with no processing 
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to oth-r stages of the spatial Decoder. These Tokens can 
only be inserted just before the location of a start cod 
in the coded data. 

A. 11. 3.1 start code formats 

Three different start code formats are recognized by the 

Start Code Detector of the present invention. This < s 

configured via the register, 

srart _ cod e_detector_coding_standard. 



Coding Standard 



Start Code Pattern (hex) 



Size of start code value 



JPEG 



H.261 



0x00 0x00 0x01 <value> 



OxFF <value> 



8 bit 



0x00 0x01 <value> 



8 bit 



4 bit 



10 



15 



Table A. 11.3 Start coda formats 
A. ii. 3. 2 Start coda Token equivalents 

Having detected a start code, the Start Code Detector 
studies the value associated with the start code and 
generates an appropriate Token. In general, the Tokens are 
named after the relevant MPEG syntax. However, one of 
ordinary skill in the art will appreciate that the Tokens 
can follow additional naming formats. The coding standard 
currently selected configures the relationship between 
start code value and the Token generated. This 
relationship is shown in Table A. 11.4. 
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Start Code Value 


Start code 
Token generated 




MPEG 
(hex) 


H.261 
(hex) 


JPEG 
(hex) 


JPEG 
(name) 


PICTURE START 


0x00 


0x00 


OxDA 


SOS 


SLICE_START a 




0x01 to 


0x01 to 


OxDA to 


RSToto 






OxAF 


OxOC 


0xD7 


RST 7 


SEQUENCE START 


0xB3 




0xB8 


SOI 


SEQUENCE END 


n v 07 

UXD / 




uxuy 


tui 


GROUP_START 


0xB8 




0xC0 


SOF 0 D 


USER_DATA 




0XB2 




0XE0 to 
OxEF 


APPoto 
APP F 










OXFE 


COM 


EXTENSION_DATA 


0xB5 




0xC8 


JPEG 










OxFO to 


JPGo to 










OxFD 


JPG 0 










0x02 to 


RES 










OxBF 












0xC1 to 


SOFi to 










OxCB 


SOFn 










OxCC 


DAC 


DHT_MARKER 








0xC4 


DHT 


DNL_MARKER 








OxDC 


DNL 


DQT_MARKER 








OxDB 


DOT 


DRI_MARKER 








OxDD 


DRI 



Table A. 11. 4 Tokens from start code values 

This Token contains an 8 bit data field which is 
loaded with a value determined by the start code 
value. 

Indicates start of baseline DCT encoded data. 
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ori.nt-d) systemS . Starr codes in MPEG data should 
normally be byte aligned. However, the standard is 

ToTZ 1° ^ 3llOW 56rial S6arChing S — cod.. 

no HrEG bit pattern, with any bit alignment, win look 

3 1 V StartC5d6 ' UnkSS ^ - ^rtcode,. So, an MPEG 
decoder can be designed that will tolerate loss of byte 
alignment in serial data communications. 

If a non-aligned start code is found, it will normally 
indicate that a communication error has previously 
10 occurred. if the error is a "bit-Hp., in a bit-serial 

communications system, then data containing this error will 
have already been passed to the decoder. This error is 
likely to cause other errors within the decoder. However 
new data arriving at the Start Code Detector can continue' 
L> to be decoded after this loss of byte alignment. 
By setting ignore_non_al igned = o and 
non_aligned_start_mask = i, an interrupt can be generated 
if a non-aligned start code is detected. The response will 
^ depend upon the application. All subsequent start codes 
- win be non-aligned (until byte alignment is restored, 

Accordingly, setting non_aligned_start_mask = 0 after byte 
alignment has been lost may be appropriate. 



ignore_non_aligned 



J]onaligned start mask 



MPEG 
0 



JPEG 



H.251 



e A. ii. 5 configuring for byte aligiunent 



a 
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SECTION A.14 Video Demux 

The Video Demux or Video parser as it is also called, 
completes the task of converting coded data into Tokens started 
5 by the Start Code Detector. There are four main processing 
blocks in the Video Demux: Parser State Machine, Huffman 
decoder (including an ITOD), Macroblock counter and ALU. 

The Parser or state machine follows the syntax of the 
coded video data and instructs the other units. The Huffman 
10 decoder converts variable length coded (VLC) data into integers. 
The Macroblock counter keeps track of which section of a picture 
is being decoded. The ALU performs the necessary arithmetic 
calculations. 



A. 14.1 Video Demux registers 



Register name 




[ Size/Dir. 




I Reset State 


Description 


demux_access 


1 




0 




This access bit stops the operation of the Video Demux so that it's 
various registers can be accessed reliably. See A.6 4.1. 


CED_H_CTRL(7) 


rw 








huffman_error_code 
CED_H_CTRL[6:4) 


3 

TO 




When the Video Demux stops following the generation of a 
huffman_event interrupt request this 3 bit register holds a value 
indicating why the interrupt was generated See A. 14.5. 1 . 


parser_error_code 
CEDJ4_DMUX_ERR 


8 
ro 




When the Video Demux stops following the generation of a 
parser_event interrupt request this 8 bit register holds a value indicating 
why the interrupt was generated. See A. 14.5.2 . 


demux_keyhole_address 
CED_H_KEYHOLE_ADDR 


12 
rw 


X 


Keyhole access to the Video Demux's extended address space See 
A 6.4 3 for more information about accessing registers through a 
keyhole 


demux_keyhole_data 
CED_H_KEYHOLE 


8 

rw 


X 


Tables A 14 2, A.14. 3 and A.14. 4 describe the registers that can be 
accessed via the keyhole. 

._ j 



Table A. 14.1 Top level Video Demux registers 



0 COPY 
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Register name 




Q 

0> 

CO 




I Reset State I 


Description 


dummyjast_picture 
CED_H_ALU_REGO 
r_romjcontrol 
r_dummyjast_frame_bit 


1 

rw 


0 




When this register is set to 1 the Video Demux will generate information for 
a "dummy" intra picture as the last picture of an MPEG sequence. This 
function is useful when the Temporal Decoder is configured for automatic 

piuiuic icuiuciiiilj \ jcc r\ . icj.j.j, r^iuiuic sequence ie*uiuci my J lO nusn 

the last P or I picture out of the Temporal Decoder. 
No "dummy" picture is required if: 












• the Temporal Decoder is not configured for re-ordering 












• another MPEG sequence will be decoded immediately (as this will also 
flush out the last picture) 












• the coding standard is not MPEG 


fieldjnfo 

CED_H_ALU_REGO 


1 

rw 




0 




When this register is set to 1 the first byte of any MPEG 
extra_information_picture is placed in the FIELDJNFO Token. See 
A 14.7.1. 


r_ rom_control 












rJTietdJnfoJbit 












continue 

CEDJH^ALUJREGO 


1 

rw 




0 




This register allows user software to control how much extra, user or 
extension data it wants to receive when it is detected by the decoder. See 
A.14.6 and A.14.7 . 


r_rom_control 












rjTieldjcontinue^bit 












ronrwevision 
CEDJH_ALUJREG 1 
r_rom_re\/ision 


8 
ro 




Immediately following reset this holds a copy of the microcode ROM 
revision number. 

This register is also used to present to control software data values read 
from the coded data. See A.14.6, "Receiving User and Extension data", on 
page 14B and A.14.7, "Receiving Extra Information". 



Table A. 14.1 Top level Video Demux registers (contd) 
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Register name 




Size/Dir. 




Reset State 


Description 


huffman_event 


1 

rw 


0 


A Huffman event is generated if an error is found in the coded data See 
A. 14.5.1 for a description of these events. 

If the mask register is set to 1 then an interrupt can be generated and the 
Video Demux will stop, tf the mask register is set to 0 then no interrupt is 
generated and the Video Demux wilt attempt to recover from the^error. 


huffman_mask 


1 

rw 


0 


parser_event 


1 

rw 


0 


A Parser event can be in response to errors in the coded data or to the 
arrival of information at the Video Demux that requires software 
intervention See A. 14 5.2 for a description of these events tf the mask 
register is set to 1 then an interrupt can be generated and the Video 
Demux will stop If the mask register is set to 0 then no interrupt is 
generated and the Video Demux will attempt to continue 


parser_mask 


12 
rw 


X 


Table A.14.1 Top level Video Demux registers (contd) 


Register name 




I size/dir. 




Reset State ! 


Description 


component_name_0 
component_name_1 
component_name_2 
component_name_3 


8 

rw 


X 


During JPEG operation the register component_name_n holds an 8 bit 
value indicating {to an application) which colour component has the 
component ID n 


horiz _pels 


16 
rw 


X 


These registers hold the horizontal and vertical dimensions of the video 
being decoded in pixels 

See section A. 14 2 . 


vert_pels 


16 
rw 


X 


hortz_macroblocks 


16 
rw 


X 


These registers hold the horizontal and vertical dimensions of the video 
being decoded in macroblocks. 

See section A. 14.2 . 


venMnacroblocks 


16 
rw 


X 



Table A. 14. 2 video demux picture construction registers 
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Register name 




I Size/Dir. I 




Reset State 


Description 


max_h 


2 




x 




These registers hold the macrobtock width and height in blocks (8 x 
8 pixels). The values 0 to 3 indicate a width/height of 1 to 4 blocks 




rw 


















See section A. 14. 2 . 


max v 


2 




x 






rw 








max cornponcni iu 


2 




X 




The values 0 to 3 indicate that 1 to 4 different video components 
are currently being decoded. See section A 14.2 . 




rw 








INF 


8 




X 




During JPEG operation this register holds the parameter Nf 
(number of image components in frame) 




rw 








blocks_h_0 


2 




X 




For each of the 4 colour components the registers blocks_h_/) and 
blocks_v_n hold the number of blocks horizontally and vertically in 


blocks_h_1 


rw 








a macroblock for the colour component with component ID n. 


blocks_h_2 










See section A. 14.2 . 


blocks_h_3 














2 




X 






blocks__y_1 


rw 










blocks_v_2 












blocks_v_3 












tq_0 


2 




X 




The two bit value held by the register tq_n describes which inverse 
Quantisation table is to be used when decoding data with 




rw 








component ID n. 


tq_2 












tq_3 













Table A.14.2 video demux picture construction registers (contd) 
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Register Name 


Size/Dir. 


Resel State 


Description 


dc_huff_0 
dc_huff_1 
dc_huff_2 . 
dc_huff_3 


2 

rw 




The two bit value held by the register dc_huff_n describes which 
Huffman decoding table is to be used when decoding the DC 
coefficients of data with component ID n. 

Similarly ac huff n describes the table to be used when decoding 


ac_huff__0 
ac_huff_1 
ac_huff_2 
ac_huff_3 


2 

rw 




AC coefficients- 
Baseline JPEG requires up to two Huffman tables per scan. The 
only tables implemented are 0 and 1 . 


dc_bits_0[15:0] 
dc_bits_1[15:0) 


8 

rw 




Each of these is a table of 16, eight bit values. They provide the 
BITS information (see JPEG Huffman table specification) which 
form part of the description of tv/o DC and two AC Huffman 
tables. 

oee section A.T4.J. i . 


ac_bits_0[15:0] 
ac_bits_1[15:0] 


8 

rw 




dcjiuffval_0[11:0) 
dc_huffval_1[1:0] 


8 

rw 




Each of these is a table of 12, eight bit values. They provide the 
HUFFVAL information (see JPEG Huffman table specification) 
which form part of the description of two AC Huffman tables. 

See section A. 14.3.1 . 


acjiuffval_0(161:0) 
acJiuflvaM (161:0) 


8 

rw 




Each of these is a table of 162, eight bit values. They provide the 
HUFFVAL information (see JPEG Huffman table specification) 
which form part of the description of two DC Huffman tables. 

See section A.14.3.1 . 


dc_zssss_0 
dc_zssss_1 


8 
rw 




These 8 bit registers hold values that are "special cased" to 
accelerate the decoding of certain frequency used JPEG VLCs. 

dc_ssss - magnitude of DC coefficient is 0. 

ac_eob - end of block 

ac_zrl - run of 16 zeros 


ac_eob_0 
ac_eob_1 


8 

rw 




ac_zrl_0 
ac_zrM 


8 
rw 





Table A. 14 



.3 Video demux Huffman table registers 
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Register Name 


Size/Dir. 


Reset State 


Description 


buffer_size 


10 
rw 




This register is loaded when decoding MPEG data with a value 
indicating the size of VBV buffer required in an ideal decoder. 

This value is not used by the decoder chips. However, the value 
it holds may be useful to user software when configuring the 
coded data buffer size and to determine whether the decoder is 
capable of decoding a particular MPEG data file. 


pel_aspect 


4 

rw 




This register is loaded when decoding MPEG data with a value 
indicating the pel aspect ratio. The value is a 4 bit integer that is 
used as an index into a table defined by MPEG 

See the MPEG standard for a definition of this table. 

This value is not used by the decoder chips. However, the value 
it holds may be useful to user software when configuring a 
display or output device. 


bit_rate 


4 

rw 




This register is loaded when decoding MPEG data with a value 
indicating the coded data rate. See the MPEG standard for a 
definition of this value. This value is not used by the decoder 
chips. However, the value it holds may be useful to user 
software when configuring the decoder start-up registers. 


pic_rate 


4 

rw 




This register is loaded when decoding MPEG data with a value 
indicating the 

picture rate. See the MPEG standard for a definition of this 
value. This value is not used by the decoder chips. However, 
the value it holds may be useful to user software when 
configuring a display or output device. 


Constrained 


1 

rw 




This register is loaded when decoding MPEG data to indicate if 
,hc uuucu uflia uiceis ivircu a consiraineo parameters, bee the 
MPEG standard for a definition of this flag. 

This value is not used by the decoder chips. However, the value 
it holds may be useful to user software to determine whether the 
decoder is capable of decoding a particular MPEG data file. 



Register Name 



Q 

0> 



o5 



or 



Description 



picture_type 



During MPEG operation this register holds the picture type of the 
picture being decoded. 



h_261_ptcjype 



rw 



This register is loaded when decoding H.261 data It holds 
information about the picture format. 



7 


6 


5 


4 


3 


2 


1 


0 




f 


f 


s 


d 


f 


d 


f 


f 



Flags: 

s - Split Screen Indicator 

d - Document Camera 

r - Freeze Picture Release 

This value is not used by the decoder chips. However, the 
information should be used when configuring horiz_pels, vert_pels 
and the display or output device. 



broken closed 



rw 



During MPEG operation this register holds the brokenjink and 
closed_gap 

information for the group of pictures being decoded. 



7 


6 


5 


4 


3 


2 


1 


0 




r 


r 


r 


r 


r 


r 


c 


b 



Flags: 

C - closed_gap 



Table A. 14.4 Other Video Demux registers (contd) 



a copy 
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Register Name 



Q 
ID 



75 



Description 



Prediction mode 



During MPEG and H.261 operation this register holds the 
current value of prediction mode. 



7 


6 


5 


4 


3 


2 


1 


0 




r 


r 


r 


h 


y 


X 


b 


f 



Flags: 

h - enable H.261 loop filter 

y - reset backward vector prediction 



vbv_delay 



pic_number 



dummyjast_picture 



field info 



continue 



rom revision 



coding_standard 



16 



rw 



rw 



rw 



rw 



rw 



This register is loaded when decoding MPEF data with a value 
indicating the minimum start-up delay before decoding should start 

See the MPEG standard for a definition of this value. 

This value is not used by the decoder chips. However, the value it 
holds may be useful to user software when configuring the decoder 
start-up registers 



This register holds the picture number for the pictures that is currently 
being decoded by the Video Demux. This number was generated by 
the start code detector when this picture arrived there. 

See Table A.1 1 .2 for a description of the picture number. 



These registers are also visible at the top level. See Table A. 14.1 



This register is loaded by the CODING_STANDARD Token to 
configure 

the Video Demux's mode of operation 
See section A. 2 1.1 . 



Table A. 14.4 Other Video Demux registers (contd) 



Register name 


Size/Dir. 


Reset 
State 


Description 


restartjnterval 


8 

rw 




This register is loaded when decoding JPEG data with a value 
indicating the minimum start-up delay before decoding should start. 

See the MPEG standard for a definition of this value. 



Table A.14.4 Other Video Demux registers (contd) 



Register 


Token 


standard 


comment 


component_name_n 


COMPONENT_NAME 


JPEG 


in coded data. 


MPEG 


not used in standard 


H.261 


horiz_pels 
vert_pels 


HORIZONAL_SIZE 
VERTICAL_SIZE 


MPEG 


in coded data. 


JPEG 


H.261 


automatically derived from 
picture type. 


horiz_macroblocks 
vert_macroblocks 


HORIZONTAL JVIBS 
VERTICAL_MBS 


MPEG 


control software must derive 
from horizontal and vertical 
picture size. 


JPEG 


H.261 


automatically derived from 
picture type. 


max_h 
rnax_v 


DEFINE_MAX_SAMPLING 


MPEG 


control software must 
configure. 

Sampling structure is fixed 
by standard. 


JPEG 


in coded data. 


H.261 


automatically configured for 
4:2:0 video. 



5 



Table A. 14.5 register to Token cross reference 



a copy 



max_componentjd 


MAX_COMPJD 


MPEG 


control software must configure. 
Sampling structure is fixed by 
standard. 






JPEG 


in coded data. 






H.261 


automatically configured for 4:2:0 
video. 


tq_0 


JPEG_TABLE_SELECT 


JPEG 


in coded data. 


tq_1 




MPEG 


not used in standard. 


tq_2 




H.261 




tq_3 








blocks_h_0 
blocks_h_1 


DEFINE_SAMPLING 


MPEG 


control software must configure, 
sampling structure is fixed by 
standard. 


blocks_h_2 








blocks_h_3 




JPEG 


in coded data. 


blocks_v_0 
blocks_v_1 




H.261 


automatically configured for 4:2:0 
video. 


blocks_v_2 








blocks_v_3 








dc_huff_0 


in scan header data 


JPEG 


in coded data. 


dc_huff_1 


MPEG_DCH_TABLE 


MPEG 


control software must configure 


dc_huff_2 




H.261 


not used in standard. 


dc_huff_3 








ac_huff_0 


in scan header data 


JPEG 


in coded data. 


ac_huff_1 




MPEG 


not used in standard. 


ac_huff_2 




H.261 




ac_huff_3 









Table a. 14.5 Register to Token cross reference (contd) 
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Register 


Token 


standard 


comment 


dcj)its_0[15:0] 

dc_bits_1[15:0] 

dc_huffval_0[11:0) 

dc_huffvaM(11:0] 

dc_zssss_0 

dc zssss 1 


in DATA Token following 
DHTJV1ARKER Token 


JPEG 


in coded data. 




MPEG 


control software must configure. 


H.261 


not used in standard 


ac_bits_0[15:0] 

ac_bits-1[15:0] 

ac_huffvaL0[161:0] 

ac_huffvaM [161:0] 

ac_eob_0 

ac_eob_1 

ac_zrl_0 

ac_zrM 


in DATA Token following 
DHT_MARKER Token 


JPEG 


in coded data. 




MPEG 


not used in standard. 


H.261 




buffer_size 


VBV BUFFER SIZE 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 




pel_aspect 


PEL_ASPECT 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 


bit _rate 


BIT RATE 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 




pic_rate 


PICTURE_RATE 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 


constrained 


CONSTRAINED 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 




picture_type 


PICTURE_TYPt 


Mrto 


in coded data. 


JPEG 


not used in standard 


H.261 



Table A 14.5 Register to Token cross reference 
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broken_closed 


BROKEN_CLOSED 


MPEG 


in coded data. 


JPEG 


not used in standard 


H.261 


prediction_mode 


PREDICTION_MODE 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 




h_261_picjype 


PICTURE_TYPE 

(when standard is H.261) 


MPEG 


not relevant 


JPEG 




H.261 


in coded data. 


vbv_delay 


VBV_DELAY 


MPEG 


in coded data. 


JPEG 


not used in standard. 


H.261 


pic_number 


Carried by: 
PlCTURE_START 


MPEG 


Generated by start code 
detector. 


JPEG 


H.261 


coding_standard 


CODING_STANDARD 


MPEG 


configured in start code 
by control software 
detector. 


JPEG 


H.261 



Table A.14.5 Register to Token cross reference (contd) 



A. 14.2 Picture structure 

In the present invention, picture dimensions are described to the Spatial 
5 Decoder in 2 different units: pixels and macroblocks. JPEG and MPEG both 
communicate picture dimensions in pixels. Communicating the dimensions in" 
pixels determine the area of the buffer that contains the valid data; this may be 
smaller than the total buffer size. Communicating dimensions in macroblocks 
determines the size of buffer required by the decoder. The macroblock 
1 0 dimensions must be derived by the user from the pixel 
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10 



dx.e™. The spatlal Decoder registers associated 
this ^formation are: noriz pels, vert pels 
horiz_macroblocks and v ert macroblocks 

The spatial Decoder registers, blocks h n, blocks v n 
«x h. max_v and max_component_id specify "the compos"! t'ion 
of the macroblocks (minimum coding units in JPEG). Each is 
a 2 bit register than can hold values in the range 0 to 3 
All except max_component_id specify a block count of 1 to 
«• For example,, if register max_h holds l, then a 
-croblock is two blocks wide. Similarly, max component id 
specxf.es the number of different color components 
involved . 



maxh 

max_v 

max_component id 

blocks_h 0 

blocks h 1 



2:1:1 
1 
0 



4:2:2 
1 



0 



4 :2:0 
1 



1:1:1 



0 



0 



blocks h 2 



blocks h 3 



blocks v 0 



blocks_v_ 1 
blocks v 2 



blocks v 3 



_0_ 
x 
0 



x 
1 



X 



X 

J_ 

_0_ 
0 



Table a. 14.6 configuration for various macrobloc* format, 
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DATA and DHT_MARKER Tokens to the input of the 
Spatial Decoder while the Spatial Decoder is configured for JPEG 
operation. This mechanism can be used for configuring the DC 
5 coefficient Huffman tables required for MPEG operation, however, 
the coding standard of the Spatial Decoder must be set to JPEG 
while the tables are down loaded. 



E 


7 


6 


5 


4 


3 


2 


1 


0 


Token Name 




1 


0 


0 


0 


1 


0 


1 


0 


1 


CODING_STANDARD 
1 = JPEG 




0 


0 


0 


0 


0 


0 


0 


0 


1 




0 


0 


0 


0 


1 


1 


1 


0 


0 


DHT_MARKER 




1 


0 


0 


0 


0 


0 


1 


X 


X 


DATA 




1 


t 


t 


t 


t 


t 


t 


t 


t 


Tn Value indicating which Huffman table 
is to be loaded. JPEG allows 4 tables to 
be downloaded. 

Values 0x00 and 0x01 specify DC 
coefficient coding tables 0 and 1 . 

Values 0x10 and 0x11 specifies AC 
coefficient coding tables 0 and 1 . 


This sequence can be repeated to allow 
several tables to be described in a single Token. 


1 


n 


n 


n 


n 


n 


n 


n 


n 


Li- 16 words carrying BITS 
information 




1 


n 


n 


n 


n 


n 


n 


n 


n 


1 


n 


n 


n 


n 


n 


n 


n 


n 


Vij- Words carrying HUFFVAL 
information (the number of words 
depends on the number of different 
symbols). 

e - the extension bit will be 0 if this is 
the end of the DATA Token or 1 if 

another table description is contained 
in the same DATA Token. 


















e 


n 


n 


n 


n 


n 


n 


n 


n 



Table A. 14 . 7 Huffman table configuration via Tokens 
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6:4 | OWAM,addf.»tftn9tft(3:Q| 



3:1 | CAS.«r#ngm(3:0| 

0 



Table A. 17. 9 DRAM interface 



configuration registers 




Table A.17.3 Temporal Decoder Pin Assignments (contd) 
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10 



15 



Table A. 17. 3 Temporal Decoder Pin 
Assignments (contd) 

A. 17. l.i «nc« no connect pins 

The pins labelled nc in Table A. 17.3 are not currently 
used i„ the present invention and are reserved for future 
products. These pins should be left unconnected. They 
should not be connected to V uo , GND, each other or any 
other signal. 

A. 17. 1.2 v DD and GND pins 

As .in be appreciated all the V DD and GND pins provided 

-st be connected to the appropriate power supply. The 
dev lce will not operate an ^ ^ 

GND pins are correctly used. 

A.17.1.3 Test pin connections for normal operation 

Nine pins on the Temporal Decoder are reserved for 
internal test use. 



Pin number 


Connection 




Connect to GNO tor normal operation 




connect to V 00 (or norm^i ootration 




Leave Open Circuit for normal ooaraoon 



Table A. 17. 4 Default t*st- 

w« A auj.t test pxn connections 
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Temporal Decod.r, are correctly configured. 

A. 14. 4. 3 MPEG Hutf»«„ t.bi.s 

The Verity of the Hutfman codinq tables 

decode „ PEC are held in R0Hs vltMn Spatiai q D<coder ° 

(»9.in. in the parser state machine, and. thus, require no 
user intervention. The exceptions are the tabi.s required 

=r d. C odi„ 9 the oc coefficients of Intral 
taMes are required, on. for chrca the otn.r for lu„a. 
These „ust be configured by user software before decoding 
begins. 



Macroblock construction 




Tabl. A. 14. 8 Automatic settings for H.261 

Table A. 14. 10 shows the sequence of Tokens required to 
configure the DC coefficient Huffman tabies within the 
Spatial Decoder. Alternatively, the same results can be 
obt.xn.ci by writing this information to registers via the 

The registers dc_huff_n control which DC coefficient 
Huffman tables are used with each color component. Table 
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A. 14. 9 shows how they should be configured for MPEG 
operation. This can be done directly via the MPI or by 
using the MPEG_DCH_TABLE Token. 



dc_huf f_0 


0 


dc_huff_l 


1 


dc_huff_2 


1 


dc_huf f_3 


X 



Table A. 14. 9 MPEG DC Huffman table selection via MPI 



E 

,1 
0 


(7:0) 
0x15 
0x01 


Token Name 
CODING_STANDARD 

1 = JPEG 


0 


0x1 C 


DHT_MARKER 


1 
1 


0X04 
0X00 


DATA (could be any colour component. 0 is used in the example) 
0 indicates that this Huffman table is DC coefficient coding table 0 



Table A. 14.10 MPEG DC Huffman table configuration 



r 




E 


(70) 


Token Name 




0x00 


16 words carrying BITS information a total of 9 
different VLCs: 

2.2 bit codes 

3.3 bit codes 

1.4 bit codes 

1.5 bit codes 

1 .6 bit codes 

1 .7 bit codes 

If configuring via the MP! rather than with Tokens these 
values would be written into the dc_bits_0[15:0] registers. 


1 


0x02 


1 


0x03 


! 


0x01 


1 


0x01 


1 


0x01 


1 


0x01 


1 


0x00 


1 


0x00 




0x00 




n*nn 




OxOO 








uxuu 




uxuu 




uxuu 




UXU I 


9 words carrying HUFFVAL information 

If configuring via the MPI rather than with tokens these 
values would be written into the dc_huffval_0[11:0] 
registers. 




UXUZ 




rwnn 




0x03 




0x04 




0x05 




0x06 




0x07 


0 


0x08 



Table A.14.10 MPEG DC Huffman 
table configuration (contd) 
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Token Name 


0 


0x1 C 


DHT_MARKER 


1 


0x04 


DATA (could be any colour component, 0 is used in this example) 




0x01 


1 indicates that this Huffman table is DC coefficient coding table 1 




rvnn 


16 words carrying BITS information describing a total of 9 

different VLCs: 

3, 2 bit codes 

1 , 3 bit codes 

1 , 4 bit codes 

1 , 5 bit codes 

1, 6 bit codes 

1 , 7 bit codes 

1, 8 bit codes 

If configuring via the MPI rather than with Tokens these values would be 
written into the dc_bits_1[15:0] registers. 




uxuo 


1 


UXU 1 


1 


uxun 


1 


UXUl 


1 


UXUl 


1 


UXUl 


1 


UXUl 


1 


uxuu 




uxuu 


1 


0x00 


1 . 


0x00 


1 


0x00 


-I 


0x00 


-, 


0x00 


1 


0x00 


1 


0x00 


9 words carrying HUFFVAL information 

If configuring via the MPI rather than with Tokens these values 
would be 

written into the dc_huffval_1[1 1:0] registers. 


1 


0x01 


1 


0x02 


— ! 


Q*Q3 


1 


0x04 




0x05 


1 






0x07 





0x08 


1 


0x04 


MPEG DCH TABLE 

Confiaure so table 0 is used for component 0 




0x00 




0x05 


MPEG DCH TABLE 

Confiaure so table 1 is used for component 1 




0x01 




0x06 


MPEG DCH TABLE 

Configure so table 1 is used for component 2 


0 


0x01 



Table A. 14. 10 MPEG DC Huffman table configuration (contd) 



AC 




-3 11 



E |(7:0) 


Token Name 


l 


0x15 


CODING STANDARD 

2 = JPEG 


0 


0x02 



10 



15 



Table A. 14.10 MPEG DC Huffman 
table configuration (contd) 

A. 14. 4. 4 MPEG Picture structure 

The nacroblock construction defined for MPEG is the same 

as that used by H.261. The picture dimensions are. encoded 

in the coded data. • 

For standard 4:2:0 operation, the macroblock 
characteristics should be configured as indicated in Table 
A. 14-. 3 . This can be done either by writing to the 
registers as indicated or by applying the equivalent Tokens 

(see Table A. 14. 5) to the input of the Spatial Decoder. 

The approach taken to configure picture dimensions will 
depend upon the application. If the picture format is 
known before decoding starts, then the picture construction 
registers listed in Table A. 14. 3 can be initialized with 
appropriate values. Alternatively, the picture dimensions 
can be decoded from the coded data and used to configure 
the Spatial Decoder. In this case the user must service 
the parser error ERR_MPEG_SEQUENCE , see A. 14.8, "Changes at 
"the MPEG sequence layer" . 
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huffman_error 


Description 


[2] 


[1] 


toy 


0 


0 


0 


No error. This error should not occur during 
normal npprfltinn 


X 


o 

\J 




Failed to find terminal code in VLC within 16 


X 


1 


0 


Found serial data when Token expected. 


x 


1 


1 


Found Token when serial data expected. 


1 


X 


X 


Information describing more than 64 
coefficients for a single block was decoded 
indicating a bitstream error. The block output 
by the Video Demux will contain only 64 



Table A. 14.11 Huffman error codes 



parser error code{7;0) 


Description 


0x00 


ERR_NO_ERROR 

No Parser error has occured this event should not occur durina 


0x10 


ERR_EXTENSION_TOKEN 

An EXTENSION_DATA Token has been detected by the Parser. The 
detection of this Token should precede a DATA Token that contains 
thP PYtPn<;inn data S RR A 14 fi on pagp 14ft 


0x11 


E R R_E XTE N S I O N_D AT A 

Following the detection of an EXTENSIONJ3ATA Token, a DATA 
Token containing the extension data has been detected. See A. 14.6 
on page 148 


0x12 


ERR_USER_TOKEN 

A USER_DATA Token has been detected by the Parser. The 
detection of this Token should preceed a DATA Token that contains 
the user data. See A. 14.6 on page 148 


0x13 


ERR_U S ER_DATA 

Following the detection of a USERJDATA Token, a DATA Token 
containing the user data has been detected. See A. 14.6 on page 148 


0x20 


ERR_PSPARE 

H.261 PSARE information has been detected see A. 14.7 on page 
149. 



Table A.14.12 Parser error codes (Sheet 1 of 5) 
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cr\r\ vj o r /» i \ i 

H.261 GSARE information has been detected see A.14.7 on page 149. 


0x22 


ERR_PTYPE 

The value of the H.261 picture type has changed. The register h_261_pic_type 

ran Hca incnprtpH trt cpp what thf» npu/ vsaIiip iq 


0x30 


ERR JPEG FRAME 


0x31 


b R R_J P E G_FKAM E_LAST 


0x32 


ERR_JPEG_SCAN 
Picture size or Ns changed 


0x33 


ERR_JPEG_SCAN_COMP 

ui i i^-ivji ici ii uiiai i^c: 


0x34 


ERR_DNL_MARKER 


0x40 


ERR_MPEG_SEQUENCE 

One of the parameters communicated in the MPEG sequence layer has 

rhannorl Cpp A 14 A nn nano 1 
i*iiaii^cu. occ . i*t.o uii pa^c 1 


0x41 


ERR_EXTRA_PICTURE 

MPEG extra_information_picture has been detected see A.14.7 on page 149. 


0x42 


ERR_EXTRA_SLICE 

MPEG extraJnformation_slice has been detected see A.14.7 on page 149. 


0x43 


ERR_VBV_DELAY 

The VBV_DELAY parameter for the first picture in a new MPEG video 
sequence has been detected by the Video Demux. The new value of delay is 
available in the register vbv_delay. The first picture of a new sequence is 
defined as the first picture after a sequence end. FLUSH or reset. 


0x80 


ERR_SHORT__TOKEN 

An incorrectly formed Token has been detected. This error should not occur 
during normal operation. 
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! 

P^rQPr *»rmr rnrip {7'C\\ 


uc scf i pit on 


0x90 


ERR_H261_PIC_ENDJJNEXPECTED 

During H.261 operation the end of a picture has been encountered at an 
unexpected position. This is likelv to indicate an error in the coded data 


0x91 


E R R_G N_B AC KU P 

During H.261 operation a group of blocks has been encountered with a group 
number less than that expected. This is likely to indicate an error in the coded 


0x92 


ERR_GN_SKIP_GOB 

During H.261 operation a group of blocks has been encountered with a group 
number 


OxAO 


ERR_NBASE_TAB 

During JPEG operation there has been an attempt to down load a Huffman table 
that is not supported by baseline JPEG (baseline JPEG only supports tables 0 
and 1 for entroov codina). 


0xA1 


ERR_ GUANT_PRECISION 

During JPEG operation there has been an attempt to down load a quantisation 
table 

that is not supported by baseline JPEG (baseline JPEG only supports 8 bit 
prprisinn in 


0xA2 


ERR_SAMPLE_PREClSION 

During JPEG operation there has been an attempt to specify a sample precision 
greater than that supported by baseline JPEG (baseline JPEG only supports 8 


0xA3 


ERR_NBASE_SCAN 

One or more of the JPEG scan header parameters Ss, Se, Ah and Al is set to a 
value not 

supported by baseline JPEG (indicating spectral selection and/or successive 


0xA4 


ERRJJNEXPECTEDJDNL 

During JPEG operation a DNL marker has been encountered in a scan that is 
not the first scan in a frame. 


0xA5 


ERR_EOS_UNEXPECTED 

During JPEG operation an EOS marker has been encountered in an unexpected 
place. 
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Parser_code_error (7:0) 


Description 


0xA6 


ERR_RESTART_SKIP 

During JPEG operation a restart marker has been encountered either in an 
unexpected 

place or the value of the restart marker is unexpected. If a restart marker is 
not found when one is expected the Huffman event "Found serial data when 


OxBO 


ERR_SKIPJNTRA 

During MPEG operation, a macro block with a macro block address increment 
greater than 1 has been found within an intra(1) picture. This is illegal and 
probably indicates a bitstream error. 


OxB1 


ERR_SKIP_DINTRA 

During MPEG operation, a macro block with a macro block address increment 
greater than 1 has been found within an DC only (D) picture. This is illegal 
and probably indicates a bitstream error. 


0xB2 


ERR_BAD_MARKER 

During MPEG operation, a marker bit did not have the expected value. This 
probably indicates a bitstream error. 


0xB3 


ERR_D_MBTYPE 

During MPEG operation, within a DC only (D) picture, a macroblock was found 
with a macroblock type other than 1 . This is illegal and probably indicates a 


0xB4 


ERR_D_MBEND 

During MPEG operation, within a DC only (D) picture, a macroblock was found 
wiin \j in i\. is ciiu oi itickji uuiuck on. i ms is niegai ano proDaoty moicates a 


OxB5 


ERR_SVP_BACKUP 

During MPEG operation, a slice has been encountered with a slice vertical 

nnqition )pc;«l 


0xB6 


ERR_SVP_SKIP_ROWS 

During MPEG operation, a slice has been encountered with a slice vertical 
position greater than that expected. This is likely to indicate an error in the 


0xB7 


ERR_FST_MBA_BACKUP 

During MPEG operation, a macroblock has been encountered with a macro 
block address less than that expected. This is likely to indicate an error in the 
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Parser_error_code(7:0) 


Description 


0xB8 


E R R_F ST_M B A_S K I P 

During MPEG operation, a macroblock has been encountered with a macro 
block address greater than that expected. This is likely to indicate an error in 


0xB9 


ERR_PICTURE_ENDJJNEXPECTED 

During MPEG operation, s PICTURE_END Token has been encountered in 
an unexpected place. This is likely to indicate an error in the coded data 


OxEO . . . OxEF 


Errors reserved for internal test proqrams 


OxEO 


ERR_TST_PROGRAM 

Mysteriously arrived in the test program. 


OxE1 


ERR_NO_PROGRAM 

If the test program is not compiled in 


OxE2 


ERRJTST_END 
End of Test 


OxF0...OxFF 


Reserved errors 


OxFO 


ERR_UCODE_ADDR 
fell off the end of the world 


OxF1 


ERR_NOT IMPLEMENTED 



Table A.14.12 Parser error codes (Sheet 5 of 5) 



Each standard uses a different sub-set of the defined 
Parser error codes. 



Token Name 


MPEG 


JPEG 


H.261 


ERR NO ERROR 




✓ 




ERR EXTENSION TOKEN 


✓ 


✓ 




E R R_EXTE N S 1 0 N_D AT A 


✓ 


✓ 




ERR_USER_TOKEN 


✓ 


✓ 




E R R_U S E R_D AT A 


✓ 


✓ 




ERR_PSPARE 






✓ 


ERR_GSPARE 






✓ 


ERR_PTYPE 






✓ 


ERR_JPEG_FRAME 




✓ 




ERR_JPEG_FRAME_LAST 




✓ 




ERR_JPEG_SCAN 




✓ 
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Token Name 


MPEG 


JPEG 


H.251 


ERR JPEG SCAN COMP. 




✓ 




ERR_DNL_MARKER 




✓ 




ERR_MPEG_SEQUENCE 


✓ 






ERR_EXTR A_P I CTU RE 


✓ 






ERR_EXTRA_SLICE 


✓ 






E R R_VB V_D E LAY 


✓ 






ERR_SHORT_TOKEN 


✓ 


✓ 




ERR_H261_PIC_ENDJJNEXPECTED 








E R R_G N_B AC K U P 






✓ 


ERRJ3N_SKIPJ30B 








ERR_NBASE_TAB 




✓ 




ERR_QUANT — PRECISION 




✓ 




ERR_SAMPLE_PRECISION 








ERR_NBASE_SCAN 




✓ 




ERR_UNEXPECTED_DNL 




✓ 




ERR_EOS_UNEXPECTED 




✓ 




ERR_RESTART_SKIP 




✓ 




ERR_SKIP_INTRA 


✓ 






ERR_SKIP_DINTRA 


✓ 






ERR_BAD_MARKER 


✓ 






ERR_D_MBTYPE 








ERR_D_MBEND 


✓ 






ERR_SVP_BACKUP 


✓ 






ERR_SVP_SKIP_ROWS 


✓ 






E R R_F ST_M B A_B AC KU P 


✓ 






ERR_FST_MBA_SKIP 


✓ 






ERR_PICTURE_END_UNEXPECTED 


V 






ERR_TST_PROGRAM 


✓ 


✓ 




ERR_NO_PROGRAM 


✓ 


✓ 




ERR_TST_END 


✓ 


✓ 


✓ 


ERR_UCODE_ADDR 


✓ 


✓ 


✓ 


ERR_NOTJMPLEMENTED 


✓ 


✓ 
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A. 17.1 Temporal Decoder Signals 



oignai Name 




Pin Number 


Description 


in_data[8:0] 


1 


173, 172, 171, 169, 168, 167, 166, 164, 163 


Input Port. This is a standard two wire 


in_extn 


, 


174 


- interface normally connected to the 


in_valid 




162 


- Output Port of the Spatial Decoder. 
See sections A. 4 and A. 181 


in_accept 


0 


161 




enable [1 n] 




126, 127 


Micro Processor Interface (MPI) 






125 




addr[7:0] 




137, 136, 135, 133, 132, 131, 130, 128 




data[7:0] 


o 


152, 151, 149, 147, 145, 143, 141, 140 


See A.6.1 . on page 69 


irq 


o 


154 




DRAM_data[31:0] 


I/O 


15 17 1 Q 20 0*> 0*% 07 ^1 **** 
»3o, jy, 4<£, 44, 47, 49, 57, 59, 61, 63, 66 
68, 70, 72, 74, 76, 79, 81, 83, 84, 85 


ukam interface. 
See section A. 5.2 


DRAM_addr[10:0] 


0 


184, 186, 188, 189, 192, 193, 195, 197, 
199. 200. 203 




RAR 


0 


11 






0 


2, 4, 6, 8 




WF 


0 


12 




OF 


0 


204 




DRAM_enable 


1 


112 




out_data[7:0] 


o 


89 ( 90, 92, 93, 94, 95, 97, 98 


OutDUt Port this is a standard twn 


out_extn 


0 


87 


wire interface. 


out_valid 


0 


99 


See sections A. 4 


out_accept 




100 


tck 




115 


JTAG port. 


tdi 




116 


tdo 


o 


120 


See section A. 8 


tms 




117 




trst 




121 




decoder clock 




177 


The main decoder clock. See Table 


reset 




160 


Reset. 



Table A.17.1 Temporal Decoder signals (contd) 
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Signal Name 


I/O 


Pin Num. 


Description 


tphOish 


1 


122 


If override = 1 then tphOish and tphlish are inputs for 
the on-chip two phase clock. 

For normal operation set override = 0. tphOish and 
ipn iisn are ignorcu ^so connecx to oinu or vuu). 


tphlish 


1 


123 


override 


1 


110 


chiptest 


1 


111 


Set chiptest = 0 for normal operation. 


tloop 


1 


114 


Connect to GND or VDD during normal operation. 


ramtest 


I 


109 


If ramtest = 1 test of the on-chip RAMs is enabled. 
Set ramtest = 0 for normal operation. 


pllselect 


I 


178 


If pllselect = 0 the on-chip phase locked loops are 
disabled. 


ti 


I 


180 


Two clocks required by the DRAM interface during 
test operation. 


tq 


I 


179 


pdout 


O 


207 


These two pins are connections for an external filter 
for the phase lock loop. 


Pclin 


1 


206 



Table A. 17. 2 Temporal Decoder Test signals 



Signal Name 


Pin 


Signal Name 


Pin 


Signal Name 


Pin 


Signal Name 


Pin 


nc 


208 


nc 


156 


nc 


104 


nc 


52 


test pin 


207 


nc 


155 


nc 


103 


nc 


51 


test pin 


206 


irq 


154 


nc 


102 


nc 


50 


GND 


205 


nc 


153 


VDD 


101 


DRAM_data[15] 


49 


OE 


204 


data[7] 


152 


out_accept 


100 


nc 


48 


DRAM_addr[0] 


203 


data[6] 


151 


out_valid 


99 


DRAM_data[16] 


47 


VDD 


202 


nc 


150 


out_data[0] 


98 


nc 


46 


nc 


201 


data[5] 


149 


out_data[1] 


97 


GND 


45 


DRAM„addr[1] 


200 


nc 


148 


GND 


96 


DRAM_data[17] 


44 


DRAM_addr[2] 


199 


data[4] 


147 


out_data[2] 


95 


nc 


43 


GND 


198 


GND 


146 


out_data[3) 


94 


DRAM_data[18] 


42 


DRAM_addr[3] 


197 


data[3] 


145 


out_data[4] 


93 


VDD 


41 


nc 


196 


nc 


144 


out_data[5] 


92 


nc 


40 



Table A. 17.3 Temporal Decoder Pin Assignments 
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A. 17. 1.4 - JTAG pins for normal operation 

See Section A. 8 . 1 



Addr. (hex) 


Register Name 


See table 


0x00 . 


. . 0x01 


Interrupt service area 


A.17.6 


0x02 . 


. . 0x07 


Not used 




0x08 


Chip access 


A.17.7 


0x09 . 


. OxOF 


Not used 




0x10 


Picture sequencing 


A.17.8 


0x11 . 


. 0x1 F 


Not used 




0x20 . 


. 0x2E 


DRAM interface configuration registers 


A.17.9 


0x2F . 


. . 0x3F 


Not used 




0x40 . 


. 0x53 


Buffer configuration 


A.17.10 


0x54 . 


. 0x5F 


Not used 




0x60 . . 


. OxFF 


Test registers 


A.17.11 



Table A. 17. 5 Overview of Temporal Decoder memory map 



Addr. 
(hex) 


Bit 
num. 


Register Name 


Page references 


0x00 


7 


chip_event 




6:2 


not used 




1 


chip_stopped_event 




0 


count_error_event 




0x01 


7 


chip_mask 




6:2 


not used 




1 


chip_stopped_mask 




0 


count_error_mask 





Table A.17.6 Interrupt service area registers 
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Addr. 


Bit 










Register Name 


Page references 


(hex) 


num. 






0x08 


7:1 


not used 




0 


chip_access 





Table A. 17. 7 Chip access register 



Addr. 


Bit 










Register Name 


Page references 


(hex) 


num. 






0x10 


7:1 


not used 




0 


MPEG_reordering 





Table A. 17. 8 Picture sequencing 
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Addr. 


Bit 






(hex) 


num. 


Register Name 


Page references 


0x20 


7:5 


not used 






4:0 


page_start_length(4:0) 




0x21 


7:4 


not used 






3:0 


read_cycle_length(3:0) 




0x22 


7:4 


not used 






3:0 


write_cycle_length(3:0) 




0x23 


7:4 


not used 






3:0 


refresh_cycle_length(3:0) 




0x24 


7:4 


not used 






3:0 


CAS_falling(3:0) 




0x25 


7:4 


not used 






3:0 


RAS_falling(3:0) 




0x26 


7:1 


not used 






0 


interface_timing_access 




0x27 


7:0 


not used 




0x28 


7:6 


RAS_strength(2:0) 






5:3 


OEWE_strength(3:0) 






2:0 


DRAM_data_strength(3:0) 




0x29 


7 


not used 






6:4 


DRAM_addr_strength(3:0) 






3:1 


CAS_strength(3:0) 






0 


RAS_strength(3) 





Table A. 17. 9 DRAM interface configuration registers 
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Addr. 
(hex) 


Bit 
num. 


Register Name 


Page 
references 


0x28 


7 


not uspd 




6:4 


DRAM_addr_strength[3:0] 




0. 1 


UAo_strengtnio. uj 




U 


KAo_strengtn[oj 




0x29 


7:6 


RAS_strength[2:0] 




5:3 


OEWE_strength[3:0] 




2:0 


DRAM_data_strength[3:0] 




• 0*?A 


7-n 


refresh interval 




0x2B 


7:0 


not used 




0x2C 


7:6 


not used 






5 


DRAM enable 




4 


no_refresh 




3:2 


row_address_bits[1 :0] 




1:0 


DRAM_data_width[1 :0] 




0x2D 


7:0 


not used 




0x2E 


7:0 


Test registers 





Table A.17.9 DRAM interface configuration registers (contd) 



Addr. 


Bit 


Register Name 


Page references 


(hex) 


num. 






0x40 


7:0 


not used 




0x41 


7:2 








1:0 


picture buffer 0[17:0] 




0x42 


7:0 




0x43 


7:0 






0x44 


7:0 


not used 




0x45 


7:2 








1:0 


picture_buffer_1 [1 7:0] 




0x46 


7:0 






0x47 


7:0 







Table A. 17.10 Buffer configuration registers 
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Addr. 
(hex) 


Bit 
num. 


Register Name 


Page references 


0x48 
0x49 


7:0 

7-1 
f . 1 


not used 




u 


component offset 0[16:0] 




0x4A 


7:0 




0x4 B 


7:0 




0x4C 


7:0 


not used 




0x4D 


7:1 


0 


component_offset_1 [16:0] 




0x4E 


7:0 


0x4F 


7:0 


0x50 


7:0 


not used 




0x51 


7:1 


0 


component_offset_2[1 6:0] 




0x52 


7:0 


0x53 


7:0 


Table A.17.10 Buffer configuration registers (contd) 


Addr. 
(hex) 


Bit 
num. 


Register Name 


Page references 


0x2E 


7 ...4 
3...0 


PLL resistors 




0x60 


7. ..6 


not used 






5. ..4 


coding_standard[1 :0] 






3. ..2 


picture_type[1 :0] 






1 


H261_filt 






0 


H261_sJ 




0x61 


7... 6 


componenMd 






5... 4 


prediction_mode 






3... 0 


max_sampling 




0x62 


7... 0 


samp_h 




0x63 


7 ... 0 


samp_v 





Table A.17.11 Test registers 
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Addr. 


Bit 


Register Name 


Page references 


(hex) 


num. 






0x64 


7 ... 0 


back_h 




0x65 


7... 0 






0x66 


7 ... 0 


back_v 




0x67 


7 ... 0 






0x68 


7... 0 


forw_h 




0x69 


7 0 






0x6A 


7... 0 


forw_v 




0x6B 


7... 0 






0x6C 


7... 0 


width_in_mb 




0x6D 


7... 0 







Table A.17.11 Test registers (contd) 



